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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data rewriting device without necessitating 
an external device,' suitable for a portable terminal and capable of realizing an efficient 
processing, and alsp a control method and a recording medium. 

SOLUTION: This data rewriting device rewrites data stored in a flash ROM 2 as a 
nonvolatile memory the rewriting of which is restricted which is provided to a portable 
information terminal main body 20 by using a program to execute update to be 
supplied from a plate like memory 7 as an attachable/detachable recording medium 
and the data to be used for update. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The updating data for updating the data memorized inside data rewriting 
equipment, In data rewriting equipment with the removable record medium with which 



the discernment data which identify that program data, and the above-mentioned 
updating data and program data for transmitting the above-mentioned updating data 
are recorded on the above-mentioned data rewriting equipment were recorded the 
above — with the 1st storage means which the program data for transmitting the 
above-mentioned updating data are read into the above-mentioned data rewriting 
equipment recorded on the above-mentioned record medium, and is remembered to 
be an insertion means to insert a removable record medium in the body of equipment 
A detection means to detect the above-mentioned discernment data from the 
above-mentioned record medium, and 2nd storage means by which are in the interior 
of the above-mentioned rewriting equipment, and the above-mentioned data by which 
updating is carried out are memorized, When the above-mentioned discernment data 
are detected by the above-mentioned detection means from the above-mentioned 
record medium After reading the program data for transmitting the above-mentioned 
updating data to the above-mentioned data rewriting equipment based on the 
discernment data by which detection was carried out [ above-mentioned ] from the 
above-mentioned record medium and making the storage means of the above y 1st 
memorize, Data rewriting equipment characterized by having the control means which 
updates the data which read the above-mentioned updating data recorded on the 
above-mentioned record medium based on the program data memorized by the 
storage means of the above 1st, and are memorized by the 2nd storage means inside 
the above-mentioned data rewriting equipment. 

[Claim 2] It is data rewriting equipment characterized by being program data for the 
above-mentioned updating data operating the above-mentioned data rewriting 
equipment in data rewriting equipment according to claim 1. 

[Claim 3] It is data rewriting equipment characterized by to have further 3rd storage 
means to by_which the load program data which the above-mentioned data rewriting 
equipment transmits [ data ] the program data for transmitting the above-mentioned 
updating data currently recorded on the above-mentioned record medium to the 
storage means of the above 1st in data rewriting equipment according to claim 1, and 
make it memorize were memorized. 

[Claim 4] It is data rewriting equipment characterized by to cancel regulation of 
rewriting with the program data which were further equipped with a regulation means 
regulate rewriting of the data with which the above-mentioned data rewriting 
equipment is memorized inside the above-mentioned data rewriting equipment in data 
rewriting equipment according to claim 1, and were memorized by the 
above-mentioned storage means. 

[Claim 5] Data rewriting equipment characterized by attaining discharge of regulation 
of the above-mentioned rewriting after reading the program data for transmitting the 
above-mentioned updating data to the above-mentioned data rewriting equipment in 
data rewriting equipment according to claim 2. 



[Claim 6] The data memorized inside the above-mentioned data rewriting equipment 
in data rewriting equipment according to claim 1 are data rewriting equipment 
characterized by what is memorized by the nonvolatile memory means. 
[Claim 7] The updating data for updating the data which the above-mentioned data 
rewriting equipment is further equipped with the 4th storage means, and are 
memorized inside the above-mentioned data rewriting equipment in data rewriting 
equipment according to claim 1 are data rewriting equipment which carries out [ being 
used in order to update the data memorized by the 2nd storage means inside the 
—above-mentioned, data rewriting, equipment after memorized by the storage means of 
the above 4th, and ] as the description. 

[Claim 8] It is data rewriting equipment characterized by for the above-mentioned 
control means to search the 1st location data in which the location where the program 
data for transmitting the above-mentioned updating data to the above-mentioned 
data rewriting equipment are recorded on the above-mentioned record medium is 
shown, and to read the above-mentioned program data in data rewriting equipment 
according to claim 1 based on the 1st location data by which retrieval was carried out 
[above-mentioned]. 

[Claim 9] It is data rewriting equipment which carries out [ that the above-mentioned 
control means reads the above-mentioned updating data with which the updating data 
for updating the data memorized inside the above-mentioned data rewriting 
equipment searched the 2nd location data in which the location currently recorded on 
the above-mentioned record medium is shown, and were recorded on the 
above-mentioned record medium based on the 2nd location data by which retrieval 
was carried out / above-mentioned / in data rewriting equipment according to claim 1 , 
and ] as the description. 

[Claim 10] The updating data for updating the data memorized inside data rewriting 
equipment, The program data for transmitting the above-mentioned updating data to 
the above-mentioned data rewriting equipment, From the above-mentioned body of 
data rewriting equipment with which the discernment data to identify were recorded, 
and a removable record medium, that the above-mentioned updating data and 
program data are recorded In the control approach of transmitting and storing the 
above-mentioned updating data in the above-mentioned data rewriting equipment The 
detection step which detects the above-mentioned discernment data from the 
above-mentioned record medium, and when discernment data are detected from the 
above-mentioned record medium The read-out step which reads the 
above-mentioned program data from the above-mentioned record medium based on 
the discernment data by which detection was carried out [ above-mentioned ], The 
updating data for updating the data memorized inside the above-mentioned data 
rewriting equipment from the above-mentioned record medium based on the program 
data by which reading appearance was carried out [ above-mentioned ] are read. The 



control approach characterized by having the updating step which updates the data 
memorized inside the above-mentioned data rewriting equipment by the updating data 
by which reading appearance was carried out [ above-mentioned ]. 
[Claim 11] The control approach characterized by making the temporary storage 
means with which the above-mentioned data rewriting equipment is equipped 
memorize the above-mentioned program data in the control approach according to 
claim 10. 

[Claim 12] It is the control approach characterized by having further the temporary 
—storage. step~which. makes_the,updating„data..re.c.orded.on„a temporary storage means 
by which the above-mentioned data rewriting equipment is equipped with the 
above-mentioned control approach in the control approach according to claim 10 by 
the above-mentioned record medium memorize temporarily. 

[Claim 13] The detection step which detects the above-mentioned discernment data 
of the above-mentioned control approach in the control approach according to claim 
10 is the control approach characterized by detecting the above-mentioned 
discernment data by whether there is any predetermined data pattern for every block 
of the predetermined data size which constitutes the above-mentioned record 
medium. 

[Claim 14] The updating step which updates the data of the above-mentioned control 
approach in the control approach according to claim 10 is the control approach 
characterized by updating data after eliminating the data of the location which was 
memorized by the above-mentioned data rewriting equipment, and which is updated. 
[Claim 15] In the control approach according to claim 10 the above-mentioned control 
approach The step which reads the updating data for updating the data memorized 
inside data rewriting equipment from the above-mentioned record medium is 
preceded. The above-mentioned updating data are further equipped with the retrieval 
step which searches the 1 st location data in which the location currently recorded on 
the above-mentioned record medium is shown. The control approach characterized by 
reading the updating data for updating the data memorized inside data rewriting 
equipment based on the location data of the above 1st from the above-mentioned 
record medium. 

[Claim 16] It is the control approach which carries out [ that the above-mentioned 
control approach is further equipped with the retrieval step which searches the 2nd 
location data in which the location where the program data for transmitting the 
above-mentioned updating data to the above-mentioned data rewriting equipment are 
recorded on the above-mentioned record medium is shown in the control approach 
according to claim 10, and read-out of the above-mentioned program data is 
performed based on the location data of the above 2nd, and ] as the description. 
[Claim 1 7] The record medium had the updating data storage area where the updating 
data for updating the data memorized inside the data rewriting equipment with which it 



is equipped are recorded, the program data storage area where the program data for 
transmitting the above-mentioned updating data are recorded on the 
above-mentioned data rewriting equipment, and the discernment data storage area 
where the discernment data identify that the above-mentioned updating data and 
program data are recorded- are recorded. 

[Claim 18] The record medium characterized by having further the 1st location record 
section where the 1st location data in which the location where the above-mentioned 
updating data are recorded on the above-mentioned record medium is shown in a 
-record.medium-accorjding-to-claim_1.7_is-recorded 

[Claim 19] The record medium characterized by having further the 2nd location record 
section where the 2nd location data in which the location where the above-mentioned 
program data are recorded on the above-mentioned record medium is shown in a 
record medium according to claim 17 is recorded. 

[Claim 20] The above-mentioned record medium is a record medium characterized by 
having the management data record section where the management data which 
manages the data recorded on the above-mentioned record medium is recorded apart 
from the 1st location record section where the location data of the above 1st are 
recorded in a record medium according to claim 18. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the data rewriting 
equipment, the control approach, and record medium which perform renewal of the 
data recorded on the nonvolatile memory with which equipment was equipped, and to 
which it rewrote and the limit was carried out based on the program and updating data 
for updating which are supplied by the above-mentioned equipment from a removable 
record medium. 
[0002] 

[Description of the Prior Art] now , in the microcomputer built into the interior of 
Personal Digital Assistant equipment , there be some which have the function which 
can rewrite from the outside the data which be needed at the time of actuation of the 
program for control the equipment which added the function of equipment even after 
mount in a substrate , or be memorized by the flash memory for the purpose of 
improvement in the engine performance , or a program by use as a flash memory the 
ROM data storage area which store a program . Usually, in order to realize rewriting 
from serial interface or the equipment outside which it has as a part of function to 



these microcomputers, a serial communication interface is prepared in equipment, and 
it enables it to rewrite ROM data from external write-in equipment using serial 
communication. 

[0003] Generally, since it is the very dangerous activity which opts for actuation of 
the equipment, rewriting actuation of the ROM data for these functional addition or 
the improvement in functional is constituted so that it may not go into a write-in 
condition easily by mistake. Conventionally therefore, at the time of ROM data 
rewriting in a service center, a repair section, etc. In order to start rewriting actuation, 
—since *-*„is-opened-outside-equipment and it changes into the condition accessible in 
each part article inside equipment The hard connection for transmitting a required 
control signal for example, by soldering a jumper or being made to carry out according 
to the physical activity of a switch of the above-mentioned connection, a switch of a 
switch, etc. He was trying not to start rewriting actuation of ROM data accidentally by 
the operation mistake according the program which rewrites the ROM data memorized 
by equipment to a user etc. 

[0004] Moreover, with the navigation equipment for automobiles, navigation equipment 
is equipped with CD-ROM for rewriting of ROM data etc., and it is made to perform 
correspondence to renewal of the data used for ah addition and navigation of a new 
function by rewriting ROM data with the programme loader formed in the navigation 
equipment whose power source is stable. 

[0005] Moreover, since it corresponds, for example to new Internet Protocol or a 
network application program with the router equipment of the Internet, Or in order to 
newly add the program for protecting LAN (Local Area Network) from cracking etc. 
The rewriting file of ROM data is supplied to router equipment from a server by the 
program which downloads the file for update which it has in the interior of router 
equipment. The programme loader which similarly was formed in the router equipment 
whose power source is stable is made to perform rewriting actuation of ROM data. 
[0006] furthermore, the small storage carrying solid-state storage elements, such as 
recent years, for example, a flash memory etc., — forming — the drive equipment of 
dedication — or drive equipment is built in an audio/video equipment, information 
machines and equipment, etc., and the thing which enables it to memorize computer 
data, image data, audio data, etc. is developed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the rewriting activity of the ROM 
data mentioned above having un-arrange [ that it be necessary to disassemble and 
perform equipment by the serviceman, a service provider etc. or, and it be necessary 
that need to prepare the fixture of dedication and it be necessary to connect with the 
predetermined external terminal of equipment even if it be the case where the user 
himself rewrite a program ], in order to switch the electric circuit of the equipment for 
make it for ROM data to write and not replace accidentally from an operation mistake 



etc. 

[0008] Moreover, to the personal digital assistant equipment whose power source is 
not stable, actuation of a microcomputer became unstable by rapid fluctuation, a rapid 
fall, etc. of supply vpltage,' and since there was a possibility that the program which 
rewrites ROM data by overrun may operate in being the worst, there was un-arranging 
[ that the programme loader for rewriting of ROM data could not be formed in 
equipment ]. 

[0009] Moreover, in the storage system using such a solid-state storage element, 
. ^performing.processing-to. the.memorized file efficiently is called for. For example, it is 
required that that the data migration, the duplicate, rewriting, etc. which is needed for 
file processing within a storage are the minimum, the processing time, and power 
consumption should be made into the minimum. 

[0010] On the, other hand, since FAT (File Allocation Table) is used as a file system, 
the development environment of the program of the ROM data which many mentioned 
above is convenient for a ROM copy of data, if ROM data are described as file 
systems, such as FAT, also in case ROM data are written in a microcomputer through 
a record medium. However, since it is necessary to interpret comparatively 
large-scale file systems, such as FAT, by the equipment side in this case, processing 
of record data becomes very complicated. 

[0011] Specifically, it is needed in the memory access driver section in equipment 
using the logic physical address translation table for changing the physical address 
used when actually accessing the logical address and the flash memory which are 
treated in the logic space which conversion of the address has for example, on a flash 
memory between the physical address for using it for physical access to a flash 
memory, and the logical address for processing data in logic space using FAT. 
Moreover, the elimination unit of a flash memory writes in and a means to process this 
efficiently on the assumption that the physical specification of being larger than a unit 
is needed. Furthermore, in FAT, since a data access is performed on the assumption 
that the record medium which can overwrite data, in case a flash memory with the 
need of writing in after eliminating is used, it is necessary to the write request in FAT 
to also perform the elimination processing and the write-in processing on a flash 
memory in a memory access driver. 

[0012] Moreover, although the processing which opens a file and usually writes in data 
in the case of data writing is needed as a file system when FAT is being used As 
internal processing of the equipment in this case Modification of data made by writing 
in the data after changing into the block of a predetermined physical address 
[ finishing / elimination ] in the elimination unit of a flash memory, and changing into 
the logical address before changing the logical address, or the swap processing of a 
block which eliminates a part, And there was un-arranging [ of having required the 
processing time for performing complicated processing of the processing which 



changes the logical address which a FAT filesystem uses, and the physical address 
which is the order of a physical list of a flash memory with a translation table ]. The 
invention in this application does not need an external device according to such a 
request, but it is the the best for personal digital assistant equipment, and aims, at 
building the storage system which can realize efficient processing. 
[0013] 

[Means for Solving the Problem] Updating data for the invention in this application to 
update the data memorized inside data rewriting equipment In data rewriting 
-~equipment-with-the~removable_record medium with-which the discernment data which 
identify that program data, and the updating data and program data for transmitting 
updating data are recorded on data rewriting equipment were recorded The 1st 
storage means which the program data for transmitting updating data are read into the 
data rewriting equipment recorded on the record medium, and is remembered to be an 
insertion means to insert a removable record medium in the body of equipment, A 
detection means to detect discernment data from a record medium, and 2nd storage 
means by which are in the interior of rewriting equipment and the data updated are 
memorized, When discernment data are detected by the detection means from a 
record medium After reading the program data for transmitting updating data to data 
rewriting equipment based on the detected discernment data from the record medium 
and making the 1st storage means memorize, It aims at offering the data rewriting 
equipment characterized by having the control means which updates the data which 
read the updating data recorded on the record medium based on the program data 
memorized by the 1st storage means, and are memorized by the 2nd storage means 
inside data rewriting equipment. 

[0014] Furthermore, updating data for the invention in this application to update the 
data memorized inside data rewriting equipment, The program data for transmitting 
updating data to data rewriting equipment, In the control approach of transmitting and 
storing updating data in data rewriting equipment from the body of data rewriting 
equipment with which the discernment data which identify updating data and program 
data being recorded were recorded, and a removable record medium The detection 
step which detects discernment data from a record medium, and when discernment 
data are detected from a record medium The read-out step which reads program data 
from a record medium based on the detected discernment data, The updating data for 
updating the data memorized inside data rewriting equipment from the record medium 
based on the read program data are read. It aims at offering the control approach 
characterized by having the updating step which updates the data memorized inside 
data rewriting equipment by the read updating data. 

[0015] Furthermore, the invention in this application aims at providing the record 
medium which it had in the updating data storage area where the updating data for 
updating the data memorized inside the data rewriting equipment with which it is 



equipped are recorded, the program data storage area where the program data for 
transmitting updating data are recorded on data rewriting equipment, and the 
discernment data 'Stprage . area where the discernment data which identify that 
updating data and program data are recorded are recorded. 

[0016] According to such invention-in-this-application equipment, the following 
operations are carried out. A control means is beforehand controlled in the rewritable 
condition, and the function for making rewriting possible was prepared into the 
rewriting program memorized to the record medium. This rewriting program is read 
into-a-controLmeans r and-the-rewriting-prohibition condition of a control means is 
canceled for the first time, it is controlled by the rewritable condition, and rewriting of 
program data can be performed by writing new program data in a control means by 
this rewriting program. 

[0017] Namely, in this invention, while taking into consideration the safety for 
preventing rewriting or elimination of program data depended carelessly, actuation of 
the microcomputer as a control means of a Personal Digital Assistant is changed into 
a stable condition. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained. In addition, the storage as a gestalt of operation shall be used as the tabular 
memory which has a tabular appearance configuration, and the personal digital 
assistant with which the Personal Digital Assistant equipment of this invention can 
perform record playback of a file to tabular memory shall correspond. 
[0019] [the appearance configuration of tabular memory] — the appearance 
configuration of the tabular memory which is the storage of this example is explained 
first. Tabular memory equips the interior of a tabular case with the memory device of 
for example, predetermined capacity. As this example, a flash memory (Flash Memory) 
is used as this memory device. 

[0020] The terminal area which is missing from a base side from the transverse-plane 
lower part of a case, for example, has nine electrodes is formed, and internal read-out 
to a memory device or write-in actuation is performed from this terminal area through 
the attachment-and-detachment device by the side of the body of a personal digital 
assistant mentioned later. Let the upper left section of the direction of a flat surface 
of a case be a notch. In case this notch loads the attachment-and-detachment device 
for example, by the side of the body of a personal digital assistant with this tabular 
memory, it becomes a thing for preventing mistaking the path of insertion. 
Furthermore, the slide switch to prevent incorrect elimination of the contents of 
storage is formed in the base side. 
[0021] [A format of tabular memory] 

The format in a [memory file system processing hierarchy], then the system which 
uses tabular memory as a storage is explained. Drawing 1 shows the file system 



processing hierarchy of the system which uses tabular memory as a storage. As 
shown in drawing 1 , as a file system processing hierarchy, the file management 
processing layer 61, the logical address layer 62, the physical address layer 63, and 
the flash plate memory access layer 64 set one by one under the application process 
layer 60. On this hierarchy, the file management processing layer 61 serves as the 
so-called FAT (File Allocation Table). Moreover, although the concept of the logical 
address and a physical address is introduced in the file system of this example as 
shown in this drawing, about this, it mentions later. 

_[0022]_With_tbe _gestalt_of_tbis_operation, it sets .in. the^applicatjon process layer 60 
especially. By the exclusive device By performing alter operation of processing of the 
address generation of the ROM data file which memorized the programme loader file 
which memorized the rewriting program which performs rewriting of the program data 
mentioned later, and program data The address file processing section 65 which starts 
processing of an address file is formed. In this case With reference to the physical 
address table 67 immediately placed, for example into RAM, the physical address on 
the flash memory corresponding to the logical address of a predetermined index file is 
acquired. The writing of a physical address is performed by the physical address 
write-in processing section 66 prepared in the flash plate memory access layer 64. 
Then, in the information terminal unit later mentioned to the tabular memory taken out 
from the exclusive device, write-in processing of a ROM data file is performed using a 
programme loader file. 

[0023] Thus, in address file processing, since the flash plate memory access layer 64 
can be performed immediately, without using the file management processing layer 61, 
the logical address layer 62, and the physical address layer 63, in spite of using the file 
"in a FAT filesystem, complicated processing of a FAT filesystem is not needed but the 
processing time can be shortened. In addition, the exclusive device mentioned above 
means what has the function which writes a physical address in tabular memory with 
reference to the physical address table 67 which consists of RAM using the file 
system which performs address administration of the logical addresses, such as a FAT 
filesystem, and a physical address. 

[0024] Especially with the gestalt of this operation, the physical address table 67 is 
formed in an exclusive device. By the address file processing section 65 which starts 
the address file processing realized as a function of a microcomputer by pressing the 
key which starts processing of the address file of a control unit With reference to the 
physical address table 67, the physical address on the flash memory corresponding to 
the logical address of a predetermined programme loader file and a ROM data file is 
acquired immediately. The writing of the physical address of a programme loader file 
and a ROM data file is performed by accessing to the tabular memory 7 in which the 
flash memory was built by the physical address write-in processing section 66 
realized as a function of a microcomputer. 
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[0025] In addition, about record or regeneration of a record data file or a playback 
data file, the application process layer 60, the file management processing layer 61, 
the logical address layer 62, .the physical address layer 63, and the flash plate memory 
access layer 64 are, used altogether. 

[0026] The physical DS of a flash memory which is a storage element in [physical DS] 
tabular memory is explained. A fixed-length data unit called a segment in the storage 
region as a flash memory serves as Daigen. This segment is size specified as 4MB per 
one segment, or 8MB, and the numbers of segments in one flash memory differ 
— depending~on~the-capacity- of that flash memory. 

[0027] And 8KB or 16KB divide this one segment as a fixed-length data unit called a 
block. In principle, since one segment is divided into 512 blocks, it willbe set to n= 51 1 
about Block n. However, in a flash memory, since the block count as defect area which 
is damage area [ that it cannot write in ] is permitted in the range of a predetermined 
number, an object, then Above n become less than 511 the substantial block count by 
which data writing is confirmed. 

[0028] Two top blocks 0 and 1 are called boot block among the block 0 formed - n. 
However, two blocks are to be specified as a boot block from the head of an effective 
block in fact, and there is no guarantee whose boot blocks are not necessarily blocks 
0 and 1. And the remaining block turns into a user block with which user data are 
stored. 

[0029] 1 block is divided by a page 0 - m. Capacity of 1 page is made into 528 (= 
512+16) cutting tools' fixed length who consists of 512 bytes of data area, and 16 
bytes of redundancy section. In addition, about the structure of the redundancy 
section, it mentions later. Moreover, as pagination in 1 block, when the capacity of 1 
block is 8KB, in the case of 16 pages and 16KB, it becomes 32 pages. 
[0030] Such page structure within a block is common to the above-mentioned boot 
block and a user block. Moreover, read-out and the writing of data shall be performed 
per page, and it shall be carried out in a flash memory by elimination of data per block. 
And it shall not be carried out by the writing of data only to a page [ finishing / 
elimination ]. Therefore, actual rewriting and the actual writing of data will be 
performed for a block unit. 

[0031] As for a top boot block, the information with which a header is stored and 
indicates the address to be to a page 1 as a location of initial failure data is stored to 
a page 0. Moreover, the information called CIS/IDI (Card Information 
Structure/Identify Drive Information) is stored in a page 2. Let the 2nd boot block be 
a field for the backup as a boot block. 

[0032] After being based on [the concept of a physical address and the logical 
address], next physical DS of a flash memory which was mentioned above, according 
to data rewriting actuation, the concept of the physical address in the file system of 
this example and the logical address is explained. 



[0033] A physical address is attached to each block. This physical address is decided 
according to the physical order of an array of the block in memory, and the relation 
with the physical address matched with a certain block and this becomes eternal. 
[0034] Here, there are block used with which block data is memorized, and an intact 
block which block data was eliminated, i.e., js a non-record section. 
[0035] And let the logical address be the address assigned as accompanies the data 
written in to the block. And it considers as the address which the FAT filesystem 
which this logical address mentions later uses. 

[0036]--Here,_suppose-that-the-Contents rewrite or. .a part is eliminated from the 

above-mentioned condition as renewal of the data stored in the physical address. In 
such a case, in the file system of a flash memory, the updated data is written in writing 
in again the data updated to the same block to an intact block, without carrying out. 
[0037] And in the condition before renewal of data, a change about the logical address 
is made so that the logical address corresponding to the physical address before 
updating may be equivalent to the physical address after renewal of the block with 
which the updated data were written in. 

[0038] That is, it can be concluded that a physical address is the address given to a 
proper to a block, and the logical address is the address around which it attaches and 
turns as accompanies the data once written in to the block and which becomes 
peculiar to the write-in data of a block unit. 

[0039] Being repeatedly accessed intensively by swap processing of such a block 
being performed to the block which is a certain same storage region is lost, and it 
becomes possible to prolong the life of a flash memory with the upper limit of the 
count of rewriting. 

~ [0040] And by treating the logical address as mentioned above in this case, even if it 
makes it there be migration of the block written in by swap processing of a block by 
the data updating before and after updating, from FAT, the same address can be seen 
and subsequent accesses can be performed proper. 

[0041] In addition, swap processing of a block is specified as what is completed within 
1 segment for the purpose of making simple management for updating on the 
logic-physical address translation table mentioned later etc. Conversely, if it says, if it 
is made for swap processing of a block to straddle between segments, it will not be 
performed. 

[0042] Correspondence of a physical address and the logical address changes by 
swap processing of a block being performed so that the [logic-physical address 
translation table] above-mentioned explanation may show. Therefore, in order to 
realize access for the writing of data to a flash memory, and read-out, the 
logic-physical address translation table in which correspondence with a physical 
address and the logical address is shown is needed. That is, the physical address 
corresponding to the logical address specified by FAT is specified, and it becomes 



possible to access the block shown by this specified physical address because FAT 
refers to a logic-physical address translation table. Conversely, if it says and there will 
be no logic-physical address translation table, access to the flash memory by FAT will 
become impossible., . 

[0043] The example of structure of a logic-physical address translation table is shown. 
A logic-physical address translation table is stored to a certain block with which it is 
specified that it is in the segment of the last of a flash memory. First, the 2-page field 
which consists of pages 0 and 1 among the pages into which a block is divided is 
—assigned~as -aJogic-physical. address translation table for segment 0. For example, 
since it has only one segment if a flash memory is the capacity which is 4MB, the field 
of only these pages 0 and 1 turns into a field of a logic-physical address translation 
table. 

[0044] Moreover, since it has two segments, for example if a flash memory is the 
capacity which is 8MB, in addition to the pages 0 and 1 assigned as a logic-physical 
address translation table for segment 0, it will be assigned as a logic-physical address 
translation table for [ 2 pages ] segment 1 of the pages 2 and 3 following this. 
[0045] Henceforth, according to the increment in the capacity of a flash memory, the 
quota field of the logic-physical address translation table for every segment will be set 
up every continuing 2 pages. And since 16 segments exist if it is the case where it has 
the maximum capacity of 128MB, the page to the object for segments 15 will be 
assigned as a field of a logic-physical address translation table at the maximum. 
Therefore, in a flash memory with a maximum capacity of 128MB, 30 pages will be 
used and it is set to N= 29 at the maximum as a page N. A logic-physical address 
translation table is managed for every segment so that old explanation may show. 
[0046] The data area for 2 pages is extracted and shown as what shows the structure 
of the logic-physical address translation table per one segment. That is, since a 
1-page data area is 512 bytes, 1024 (= 512x2) cutting tools are developed. 
[0047] Here, the relation between flash memory capacity and the size of a 
logic-physical address translation table is explained. As explained, the size of the 
logic-physical address translation table for managing one segment becomes 1024 
bytes for 2 pages, i.e., 1KB. Therefore, by the capacity of 4MB by which a flash 
memory is equivalent to one segment, a logic-physical address translation table 
serves as size of 1 KB. Moreover, a logic-physical address translation table is set to 
2KB equivalent to 4 pages in 8MB by which the capacity of a flash memory is 
equivalent to two segments. 

[0048] Moreover, when the capacity of a flash memory is 16MB, at the thing of 2048 
block =4 segment, a logic-physical address translation table becomes 2KB equivalent 
to 4 pages by the thing of 4KB and 1024 block -2 segment by which a logic-physical 
address translation table is equivalent to 8 pages. 

[0049] And by 4KB to which a logic-physical address translation table is equivalent to 



8 pages in 32MB by which the capacity of a flash memory is equivalent to four 
segments, and 64MB by which the capacity of a flash memory is equivalent to eight 
segments, a logic-physical address translation table is set to 8KB equivalent to 16 
pages, and a logic-physical address translation table is set to 16KB equivalent to 32 
pages by 128MB by which the capacity of a flash memory is equivalent to the 16 
greatest segments. 

[0050] Drawing 2 explains the configuration of the Personal Digital Assistant of this 
example, and tabular memory [configuration of a Personal Digital Assistant and tabular 
- memorv-1-Continuouslv. Drawing 2 -sho.ws the configuration of ihe main frame which is 
the body of a set of the Personal Digital Assistant which can perform read-out, store, 
and edit of data corresponding to the tabular memory explained until now. A file 
memory system is constituted by the body 20 of a set and the tabular memory 7 
which are shown in this drawing. 

[0051] as [ reproduce / in addition, / body / from audio data, such as a video data, still 
picture data, and voice data, CD (Compact Disc), MD (Mini Disc TM), etc. / the class 
of main data which can be treated as an object of the store to the tabular memory 7 
or read-out has the various body 20 of a set, for example, ] — high — there are tone 
quality audio data, data for control, etc. 

[0052] Although this example explains the speech data as main data as a system 
memorized and reproduced for simplification of explanation, it cannot be 
overemphasized by having the I/O system and processors of data, such as an 
animation, a still picture, and an audio, in the body 20 of a set that it can do with the 
storage system of data flies, such as these animations. 

[0053] As a configuration of the body 20 of a set, it has the 
attachment-and-detachment device 13 in which it is loaded with the body 20 of a set 
concerned removable, and transfer of the data of the tabular memory 7 with which 
this attachment-and-detachment device 13 was loaded, and the inclusion mold 
microcomputer 1 for control is performed by minding the host interface IC which is 
not illustrated. 

[0054] Moreover, this body 20 of a set is equipped with the microphone which is not 
illustrated, for example, and audio signals collected by this microphone, such as a 
speech and dictate, are supplied to DSP (Digital Signal Processor) through 
microphone amplifier as an audio signal. In DSP, this inputted audio signal is changed 
into digital audio data, it gives including necessary signal processing, such as encoding 
processing, and a microcomputer 1 is supplied as record data. A microcomputer 1 is 
made possible [ performing processing for recording this record data on the tabular 
memory 7 through the host interface IC ]. 

[0055] Moreover, a microcomputer 1 reads the audio data currently recorded on the 
tabular memory 7 through the host interface IC, and supplies this read data to DSP. In 
DSP, necessary signal processing including recovery processing is performed about 



the supplied data, and, finally it outputs to loudspeaker amplifier as an analog audio 
signal. With loudspeaker amplifier, the inputted audio signal is amplified and it outputs 
to a loudspeaker. Thereby, a playback audio is outputted. 

[0056] Moreover 1 , a, microcomputer 1 is controlling a display driver and it is made 
possible to a display to display a necessary image of it. For example, the menu for 
actuation of a user, a guide display, or the display of the file content memorized by the 
tabular memory 7 is performed. Moreover, if the image data of an animation or a still 
picture is recorded, for example to the tabular memory 7, this image data is read and it 
_is-made-possible -to_makeJt also make it-display on a display. 

[0057] With the gestalt of this operation here a microcomputer The flash ROM 2 which 
memorizes the ROM data file which memorized the program data-for control. The 
interior RAM 3 which memorizes the programme loader file which memorized the 
rewriting program which performs rewriting of control data and program data The 
rewriting function of the program data memorized by the flash ROM 2 The write 
enable terminal 4 controllable in a prohibition condition or the effective condition, It 
has the jumper 14 which connects an output terminal 5, and the write enable terminal 
4 and an output terminal 5, and is used for transfer of the control signal of a 
prohibition condition or an authorized state in the rewriting function of program data, 
and is constituted. Moreover, the exterior RAM 6 which memorizes temporarily the 
programme loader file which memorized the rewriting program which performs 
rewriting of program data is connected to the microcomputer 1 outside. 
[0058] Thus, the microcomputer 1 which has the rewriting function of a flash ROM 2 is 
equipped with the write enable terminal 4 which controls the propriety of rewriting of a 
flash ROM 2 as a function of hardware. And in order to control this write enable 
terminal 4, the jumper 14 connects, and the output terminal 5 of a microcomputer 
usually rewrites the write enable terminal 4, and is controlling in the prohibition 
condition. Here, the write enable terminal 4 is controlled in the rewritable condition 
through a jumper 14 from an output terminal 5, and the function for enabling rewriting 
of a flash ROM 2 does not exist in the ROM data of the flash ROM 2 by the side of the 
body 20 of a set in an initial state. 

[0059] In consideration of the safety for preventing rewriting or elimination of program 
data depended carelessly, the write enable terminal 4 is controlled by the gestalt of 
this operation in the rewritable condition through the jumper 14 beforehand wired, for 
example with the print pattern of a printed circuit board from the output terminal 5, 
and the function for enabling rewriting of a flash ROM 2 prepared into the programme 
loader which consists of software modules memorized in the tabular memory 7. This 
programme loader is read into inside [ RAM / 3 ] a microcomputer 1, the rewriting 
prohibition condition of the write enable terminal 4 is canceled for the first time, and it 
is controlled by the rewritable condition, and it is constituted so that rewriting of ROM 
data can be performed by writing a new ROM data file in a flash ROM 2 with this 



programme loader. 

[0060] Moreover, with the gestalt of this operation, the programme loader file 9 which 
memorized the rewriting program which performs rewriting of program data, and the 
ROM data file 1 1 which memorized the new program data for control are memorized at 
the tabular memory 7 side. 

[0061] Moreover, with the gestalt of this operation, the tabular memory discernment 
file 8 for loaders which identifies whether the programme loader file 9 and the ROM 
data file 11 this tabular memory of whose is a program for program data rewriting of 
_normaL are„memorized is_formed_in„the tabular„memory_7 now connected to the body 
20 of a Personal Digital Assistant through the desorption device 13. 
[0062] Thus, it can prevent ROM data being rewritten and destroyed by the actuation 
which is not expected [ overrun / of the microcomputer 1 resulting from the power 
source of the body 20 of a Personal Digital Assistant becoming unstable ] by forming 
the programme loader file 9 in the tabular memory [ that the tabular memory 
discernment file 8 for loaders is formed in the tabular memory 7, and not the body 20 
of a set but ] 7 side. 

[0063] Moreover, with the gestalt of this operation, the programme loader address file 
10 which memorized the address of the programme loader file 9, and the ROM 
data-address file 1 2 which memorized the address of the ROM data file 11 are formed 
in the tabular memory 7. 

[0064] Here, especially the writing of the physical address of the programme loader 
address file 10 and the ROM data-address file 12 is performed by [ as being the 
following ]. As explained in drawing 1 , in an exclusive device, the physical address 
translation table 67 is formed on RAM. By the address file processing section 65 
"realized as a function of the microcomputer which starts address file processing by 
pressing the key which starts processing of the address file of a control unit With 
reference to the physical address table 67, the physical address on the flash memory 
corresponding to the logical address of a predetermined programme loader file and a 
ROM data file is acquired immediately. The physical address of a programme loader 
file and a ROM data file is written in by accessing to the tabular memory 7 by the 
physical address write-in processing section 66 realized as a function of a 
microcomputer. 

[0065] In addition, various keys for a user to perform various actuation to the body 20 
of a set are prepared in the control unit which is not illustrated. A microcomputer 1 
receives the command according to the actuation performed to this control unit, and 
performs necessary control processing according to a command. As contents of 
actuation, ROM data rewriting directions, file memory directions, file selection 
directions, file playback directions, edit directions, etc. are enabled. 
[0066] In addition, the configuration of the body 20 of a set shown in drawing 2 is an 
example to the last, and is not limited to this. That is, as long as the configuration 



which can transmit and receive data is taken corresponding to the tabular memory 7, 
you may consider as what type of electronic equipment. 

[0067] Next, the outline of the usage actuation by drawing 3 is explained. In addition, 
about the same block as drawing 2 , the same sign is attached among each part shown 
in drawing 3 . The microcomputer 1 is equipped with a flash ROM 2 and RAM3, and in 
order to explain as functional block in drawing 3 , a flash ROM 2 is divided into flash 
ROM A and flash ROM B, and it is drawn. However, it does not need to dissociate 
physically, and the same flash ROM is used, dividing it by the block address, and this 

- can-be realized T L — 

[0068] The discernment file 8, the programme loader address file 10, the programme 
loader file 9, the ROM data-address file 12, and the ROM data file T : 1^ are memorized 
by the tabular memory 7 like the block shown in drawing 2 , respectively. 
[0069] The control program before the addition of a function is memorized by the flash 
ROM of a microcomputer 1 as an initial state, and the data which the control program 
before a functional addition used are memorized by RMA3. 

[0070] The rewriting programme loader 15 is memorized by flash ROM [ of a 
microcomputer 1 ] A as a program for loading a programme loader to the programme 
loader address file list as distinction of whether the program memorized by the tabular 
memory 7 for rewriting the control program before the functional addition memorized 
by flash ROM B is memorized, and a program for rewriting. 

[0071] While Personal Digital Assistant 20 is equipped with the tabular memory 7 the 
discernment file 8, the programme loader address file 10, the programme loader file 9, 
the ROM data-address file 12, and the ROM data file 11 are remembered to be, 
respectively, if directions of update of a program are inputted, the rewriting 
programme loader 15 memorized by flash ROM A will be performed. The rewriting 
programme loader 15 searchs the discernment file 8, accessing the tabular memory 7 
with a physical address, as shown in (1). It is judged that the rewriting program of the 
data for updating the control program memorized by the flash ROM prepared in the 
microcomputer 1 interior of Personal Digital Assistant 20 to the tabular memory 7 
with which current Personal Digital Assistant 20 is equipped if the discernment file 8 
is detected, and data is memorized. 

[0072] If the discernment file 8 is detected, the rewriting programme loader 15 will 
access the interior of the tabular memory 7 with a physical address, as shown in (2), 
and will search the programme loader address file 10. If the programme loader address 
file 10 is detected, the rewriting programme loader 15 is loaded to RAM3 in which the 
programme loader 9 is formed inside the microcomputer 1 from the address which 
pinpointed the location where the programme loader 9 memorized by the tabular 
memory 7 based on the programme loader address file 10 as shown in (3) is 
memorized, and was specified as shown in (4). 

[0073] After all the programme loaders 9 are loaded to RAM3, the rewriting 



programme loader 15 passes control to the programme loader 16 developed on RAM3. 
A microcomputer 1 is made to execute the instruction jumped to the activation 
starting address of a programme loader 1 6 so that a program may be performed with a 
microcomputer 1 from the activation starting address of the programme loader 16 
specifically developed on RAM3. 

[0074] The programme loader 16 on RAM3 which acquired the right of execution 
control accesses the tabular memory 7 with a physical address, as shown in (5), and it 
searchs a ROM address file. The programme loader 16 on RAM3 is written in flash 
- ROM- B,— eliminating _the_.field _whete__the_ program to. which flash ROM B of a 
microcomputer 1 is updated was recorded in the data 14 for rewriting which access 
the ROM data file 1 1 and are read from the tabular memory 7 according to the ROM 

data-address file 12 as shown in (7X if the ROM data-address file 12 is detected as 

■ 

shown in (6). 

[0075] The programme loader 16 memorized by RAM3 if the required data of the ROM 
data files 1 1 memorized by the tabular memory 7 are altogether written in flash ROM 
B of a microcomputer 1 controls a microcomputer 1 so that the program which 
controls Personal Digital Assistant 20 which executed the RESET instruction and was 
recorded on the flash ROM 2 so that a microcomputer might carry out initialization 
actuation operates. 

[0076] By performing an initialization program, a microcomputer 1 eliminates the 
programme loader 16 memorized on RAM3, and comes to return to the usual 
processing actuation. 

[0077] Actuation of the gestalt of this operation is explained using [the flow chart of 
flash ROM rewriting actuation], next the flow chart of flash ROM rewriting actuation of 
drawing 4 . In drawing 4 , the case where ROM data are rewritten using the programme 
loader file 9 and the ROM data file 1 1 which were memorized by the tabular memory 7 
to Personal Digital Assistant 20 controlled by the rewriting prohibition condition of the 
ROM data shown in drawing 2 is explained. 

[0078] In drawing 4 , flash ROM rewriting processing is started and a microcomputer 1 
judges whether the tabular memory discernment file 8 for loaders is memorized by the 
tabular memory 7 connected to the body of a Personal Digital Assistant at step S1. 
Specifically, a microcomputer 1 detects whether the header as an identifier for 
identifying that this tabular memory has memorized the programme loader file 9 and 
the ROM data file 1 1 for program data rewriting of normal is prepared in the tabular 
memory discernment file 8 for loaders. 

[0079] A physical address file configuration is shown in drawing 6 . In drawing 6 , 
access for the writing to the flash memory by the physical address mentioned above, 
read-out, or elimination is performed as follows. First, it writes in the 1st, and retrieval 
is performed in the order of a physical address from the head of a block until the right 
header 40 which performs access of read-out or elimination comes. If the right header 



40 is searched with the 1st processing by the 2nd, the physical address 41 
corresponding to this will be acquired. Thus, access is performed to a desired physical 
address. * • 

[0080] The example, of the header data of a discernment file is shown in drawing 7 A, 
drawing 7 B, and drawing 7 C. Tabular memory is connected to the case where a 
personal computer is connected to the body of a Personal Digital Assistant through 
an interface as the load approach of the programme loader file 9 and the ROM data file 
1 1 , and it loads from a personal computer, and the body of a Personal Digital Assistant, 
and it may. load from tabular memory. 

[0081] It sets to drawing 7 A and, in the case of loading from a personal computer, is 
ABC as discernment data 50. DEF MEMSTICK PROGRAM LOADER LOAD FROM PC 
is memorized and 32 is recorded as pagination 52 which shows the storage region per 
block following a tooth space 51. 

[0082] It sets to drawing 7 B and, in the case of loading from tabular memory, is ABC 
as discernment data 53. DEF MEMSTICK PROGRAM LOADER LOAD FROM MS is 
memorized and 16 is recorded as pagination 55 which shows the storage region per 
block following a tooth space 54. 

[0083] If it is recognized with a microcomputer 1 that it is the tabular memory on 
which the header data as such an identifier were detected and the ROM data of 
normal were recorded, it will progress to step S2. 

[0084] Next, a microcomputer 1 reads the programme loader address file 10 which is 
an address file of a programme loader as a software module at step S2. As explained 
in drawing 1 , in an exclusive device, the physical address table 67 is specifically 
formed on RAM. By the address file processing section 65 realized as a function of the 
microcomputer 1 which starts address file processing by pressing the key which 
starts processing of the address file of a control unit With reference to the physical 
address table 67, the physical address on the flash memory corresponding to the 
logical address of a predetermined programme loader file is acquired immediately. The 
physical address of a programme loader file is written in by accessing to the tabular 
memory 7 by the physical address write-in processing section 66 realized as a 
function of a microcomputer 1. By reading this programme loader address file 10, the 
need of the microcomputer 1 of Personal Digital Assistant 20 of interpreting 
large-scale programs, such as FAT, is lost. 

[0085] At step S3, a microcomputer 1 reads the programme loader file 9 the 
programme loader was remembered to be as a software module on the interior RAM 3. 
Using the physical address data of the programme loader address file 10, a 
microcomputer 1 accesses the storage region of the tabular memory 7, reads the 
programme loader file 9 the programme loader was remembered to be as a software 
module, and, specifically, writes it in the predetermined field on the interior RAM 3. 
[0086] The example of the header data of a programme loader file is shown in drawing 



7 C. It sets to drawing 7 C and is ABC as discernment data 56. DEF MEMSTICK 
PROGRAM LOADER is memorized, romdata.dat is recorded as a file name 57, and 
0x00 A3, 0x003F, and OxFFFF are recorded as physical block-address data 59 
following a tooth space 58. 

[0087] By step S4, a microcomputer 1 reads the ROM data-address file 1 2 which is an 
address file of a ROM data file. As explained in drawing 1 , in an exclusive device, the 
physical address translation table 67 is specifically formed on RAM. By the address 
file processing section 65 realized as a function of the microcomputer 1 which starts 
-address-file processing by pressinglhe key which starts processing of the address file 
of a control unit With reference to the physical address table 67 on RAM, the physical 
address on the flash memory corresponding to the logical address of a predetermined 
ROM data file is acquired immediately. The physical address of a ROM data-address 
file is written in by accessing to the tabular memory 7 by the physical address write-in 
processing section 66 realized as a function of a microcomputer 1. By reading this 
ROM data-address file 12, the need of the inclusion microcomputer 1 of Personal 
Digital Assistant 20 of interpreting large-scale programs, such as FAT, is lost. 
[0088] In addition, since the programme loader file 9 and the programme loader 
address file 10 which were mentioned above are recorded on the FAT fllesystem, they 
can be easily written in Personal Digital Assistant 20 from a personal computer. At 
step S5, a microcomputer 1 reads the ROM data file 11 ROM data were remembered 
to be on the exterior RAM 6. Using the physical address data of the ROM data file 11, 
a microcomputer 1 accesses the storage region of the tabular memory 7, reads the 
ROM data file 11 ROM data were remembered to be, and, specifically, writes it in the 
predetermined field on the exterior RAM 6. 

[0089] The example of the header data of a ROM data file is shown in drawing 7 C. It 
sets to drawing 7 C and is ABC as discernment data 56. DEF MEMSTICK PROGRAM 
LOADER is memorized, romdata.dat is recorded as a file name 57, and 0x00 A3, 
0x003F, and OxFFFF are recorded as physical block-address data 59 following a tooth 
space 58. 

[0090] At step S6, a microcomputer 1 starts the programme loader on Interior RAM. 
Specifically, a microcomputer 1 outputs the control signal for starting the programme 
loader stored in Interior RAM, controlling an output terminal 5, and controlling from an 
output terminal 5 in the rewritable condition to the write enable terminal 4 through a 
jumper 14. 

[0091] At step S7, a microcomputer 1 changes the write enable terminal 4 into the 
condition which can be written in. Specifically, a microcomputer 1 controls an output 
terminal 5 so that the write enable terminal 4 will be in a rewritable condition based on 
the control signal outputted from an output terminal 5. 

[0092] Thus, since he is trying to prepare the function for enabling rewriting of a flash 
ROM 2 into the programme loader which consists of software modules memorized in 



the tabular memory 7, this programme loader can cancel the rewriting prohibition 
condition of the write enable terminal 4 only after it can be read into inside [ RAM / 3 ] 
a microcomputer 1/ and can control it in the rewritable condition. 
[0093] At step S8, ? microcomputer 1 writes in the ROM data file on Exterior RAM. 
Specifically, a microcomputer 1 writes the ROM data stored in the exterior RAM 6 in a 
flash ROM 2. 

[0094] Thus, rewriting of ROM data is performed by writing a new ROM data file in a 
flash ROM 2 by the programme loader. 

X0095]_Actuation of the gestalt of this operation is explained using [the flow chart of 
required data origination actuation], next the flow chart of required data origination 
actuation of drawing 5 . In drawing 5 , the case where the file 8 for -tabular memory 
discernment for loaders memorized by the tabular memory 7 shown in drawing 2 , the 
programme loader file 9, the ROM data file 11, the programme loader address file 10, 
and the ROM data-address file 12 are created by external devices, such as an 
exclusive device or a personal computer, is explained. 

[0096] In drawing 5 , data origination processing is started and tabular memory is 

initialized by the exclusive device at step S11. It initializes so that tabular memory 

may be connected to the exclusive device which can be formatted into file systems, 

such as FAT, and unnecessary data etc. may specifically be eliminated. 

[0097] Tabular memory is connected to a personal computer at step S12. Specifically, 

tabular memory is connected to a personal computer through a predetermined 

interface. 

[0098] At step S13, a programme loader file is written in from a personal computer. 
Since the programme loader file specifically beforehand created on the personal 
computer on the FAT filesystem by formatting tabular memory into file systems, such 
as FAT, by the exclusive device is recordable, a programme loader file can be easily 
written in the tabular memory 7 from a personal computer. 

[0099] The example of the header data of a programme loader file is shown in drawing 
7 C. It sets to drawing 7 C and is ABC as discernment data 56. DEF MEMSTICK 
PROGRAM LOADER is memorized, romdata.dat is recorded as a file name 57, and 
0x00 A3, 0x003F, and OxFFFF are recorded as physical block-address data 59 
following a tooth space 58. 

[0100] At step S14, a ROM data file is written in from a personal computer. Since the 
ROM data file specifically beforehand created on the personal computer on the FAT 
filesystem by formatting tabular memory into file systems, such as FAT, by the 
exclusive device is recordable, a ROM data file can be easily written in the tabular 
memory 7 from a personal computer. 

[0101] The example of the header data of a ROM data file is shown in drawing 7 C. It 
sets to drawing 7 C and is ABC as discernment data 56. DEF MEMSTICK PROGRAM 
LOADER is memorized, romdata.dat is recorded as a file name 57, and 0x00 A3, 



0x003F, and OxFFFF are recorded as physical block-address data 59 following a tooth 
space 58. 

[0102] At step S15i tabular memory is removed from a personal computer. Specifically, 
it removes from e , personal computer by removing tabular memory from a 
predetermined interface. 

[0103] At step S16, the file for tabular memory discernment for loaders is created by 
the exclusive devibe. In the case of loading from a personal computer, it is ABC as 
discernment data 50 as header data of a discernment file specifically shown in the 
_lo.cation-.of-a header_40Jn_:the.physicaL^ shown in drawing 6 

for example, at drawing 7 A. DEF MEMSTICK PROGRAM LOADER LOADFROM PC is 
memorized and 32 is recorded as pagination 52 which shows the storage region per 
block following a tooth space 51. Moreover, it sets to drawing 7 B and, in the case of 
loading from tabular memory, is ABC as discernment data 53. DEF MEMSTICK 
PROGRAM LOADER LOAD FROM MS is memorized and 16 is recorded as pagination 
55 which shows the storage region per block following a tooth space 54. 
[0104] In step S17, the address file of a programme loader file is created by the 
exclusive device. As explained in drawing 1 , in an exclusive device, the physical 
address table 67 is specifically formed in RAM. By the address file processing section 
65 realized by the function of the microcomputer 1 which starts address file 
processing by pressing the key which starts processing of the address file of a control 
unit With reference to the physical address table 67, the physical address on the flash 
memory corresponding to the logical address of a predetermined programme loader 
file is acquired immediately. The physical address of a programme loader file is written 
in by accessing to the tabular memory 7 by the physical address write-in processing 
section 66 realized by the function of a microcomputer 1. 

[0105] In step S18, the address file of a ROM data file is created by the exclusive 
device. As explained in drawing 1 , in an exclusive device, the physical address table 
67 is specifically formed in RAM. By the address file processing section 65 realized by 
the function of the microcomputer 1 which starts address file processing by pressing 
the key which starts processing of the address file of a control unit With reference to 
the physical address table 67, the physical address on the flash memory 
corresponding to the logical address of a predetermined ROM data file is acquired 
immediately. The physical address of a ROM data file is written in by accessing to the 
tabular memory 7 by the physical address write-in processing section 66 realized by 
the function of a microcomputer 1. 

[0106] Next, the actuation which rewrites the program memorized by the flash ROM 2 
built in the microcomputer 1 in drawing 2 using drawing 8 is explained. Drawing 8 
attaches a physical block address and shows the data memorized by ROM of the 
tabular memory 7 interior. 

[0107] The file for discernment of drawing 7 B is recorded on 0x0004 of the physical 



block address of drawing 8 . This is a tabular memory discernment file for loaders 
memorized in the tabular memory 7 of drawing 2 . 

[0108] The ROM data-ad.dress file of drawing 7 C is recorded on 0x0052 of the 
physical block address of drawing 8 . This is the ROM data-address file 12 memorized 
in the tabular memory 7 of drawing 2 . 

[0109] The programme loader address file of drawing 7 D is recorded on 0x00A2 of the 
physical block address of drawing 8 . This is the programme loader address file 10 
memorized in the tabular memory 7 of drawing 2 . 

[01 10] Moreover, 0x0041 of the physical block address of drawing 8 is the programme 
loader file 9 memorized in the tabular memory 7 of drawing 2 . 

[0111] 0x00 A3 of the physical block address of drawing 8 and the data currently 
recorded on 0x003F are data which constitute the ROM data file 1 1 memorized in the 
tabular memory 7 of drawing 2 . 

[0112] When rewriting the program memorized by the flash ROM 2 built in the 
microcomputer 1 prepared in Personal Digital Assistant 20, the program for which 
program rewriting first memorized by the flash ROM 2 is prepared is started. 
[01 13] By the physical block address, the program for which this program rewriting is 
prepared is directed sequentially from the first address, and accesses the inside of 
the tabular memory 7 shown in drawing 8 , and it distinguishes whether there is any 
header which shows that it is the tabular memory discernment file 8 for loaders as 
shown in the predetermined location of the data read from the block directed by the 
physical block address at drawing 7 B. When data are recorded like drawing 8 and 
0x0004 of a physical block address is read, it can distinguish that the program and 
data for rewriting the program memorized by the flash ROM 2 built in the 
microcomputer 1 prepared in Personal Digital Assistant 20 are recorded on the 
tabular memory with which it was equipped. That is, it is ABC when the block of a 
physical block address of 0x0004 is read. DEF MEMSTICKPROGRAM LOADER LOAD 
FROM MS It can be judged that the programme loader file, the ROM data file, etc. are 
recorded on the tabular memory with which it is equipped by the ability of a character 
string to be checked. 

[0114] If are recorded on the tabular memory 7 equipped with the tabular memory 
discernment file 8 for loaders and it will be distinguished, the programme loader 
address file 10 and the ROM data-address file 12 will be continuously detected out of 
tabular memory. 

[0115] If the block is read sequentially from the physical block address 0x0000 and it 
is the programme loader address file 10, specifically, it is ABC. DEF MEMSTICK 
PROGRAM LOADER The block equivalent to drawing 7 D on which the character 
string of loader.dat is recorded is searched. Moreover, it is ABC if it is the ROM 
data-address file 12. DEF MEMSTICK PROGRAM LOADER romdata.dat The block 
equivalent to drawing 7 C on which the character string is recorded is searched. 



[0116] When data are recorded like drawing 8 , a programme loader address file is 
detected in 0x0052 of a physical block address, and a ROM data-address file is 
detected in 0x00A2 of a physical block address. 

[0117] If the programme loader address file 10 is detected, a microcomputer 1 will 
read the physical address with which the program which rewrites the flash ROM 2 
currently recorded on the tabular memory 7 is recorded from the programme loader 
address file 10. If it'is the case of drawing 8 , 0x0041 will be first read from the location 
of the physical block-address data 73 of drawing 7 D. 

[01-18]-A-microcompu1ter 1-reads a-programme loader file- from the block of the tabular 

memory 7 of 0x0041 based on the physical block address, which becomes 0x0041, and 
the interior RAM 3 is made to memorize it. In order to distinguish whether the 
programme loader file following the block of 0x0041 is recorded on the tabular memory 
7 from the programme loader address file 10, the following physical block-address 
data are read from the location of the physical block-address data 73 of drawing 7 D. 
It can distinguish that the data which are read to a degree in the case of this example 
do not have the programme loader file which follows the physical block address 
0x0041 since it is OxFFFF. 

[0119] Next, a microcomputer 1 reads the physical block address 59 of drawing 7 C 
from the detected ROM data-address file, and 0x00 A3 is read as first physical block 
address. It is based on read physical block-address 0x00 A3, and a microcomputer 1 is 
1st from the block of physical block-address 0x00 A3 of the tabular memory 7. ROM 
The exterior RAM 6 which read Data and was established in Personal Digital Assistant 
20 is made to memorize. Then, a microcomputer 1 reads 0x003F from the physical 
block-address data 59 of the ROM data-address file of drawing 7 C as 2nd physical 
block address. It is based on 0x003F of the read physical block address, and 
microcomputers 1 are 2nd(s) from physical block-address 0x003F of the tabular 
memory 7. ROM 1 block of Data is read and the exterior RAM 6 is made to memorize. 
Furthermore, a microcomputer 1 gets to know that there are no ROM data more than 
this by reading the termination data which are OxFFFF as a following physical block 
address from the physical block-address data 59 of the ROM data-address file of 
drawing 7 C, and ends read-out processing of ROM data. 

[0120] If each file of the programme loader file 9 and the ROM data file 11 is 
memorized by each of the interior RAM 3 and the exterior RAM 6, the program for 
which rewriting memorized by the flash ROM 2 is prepared will be passed to the 
programme loader file remembered in the control that the programme loader file 
memorized to the interior RAM 3 operates to the interior RAM 3. It is carried out by 
jumping to the activation starting position of the programme loader specifically 
memorized to the interior RAM 3 being directed to a microcomputer 1. 
[0121] The programme loader memorized to the interior RAM 3 which acquired the 
control of activation is programmed controllable in the output terminal 5 of a 



microcomputer 1, and it controls an output terminal 5 so that the write enable 
terminal 4 will be in the condition which can rewrite a flash ROM 2 through a jumper 14. 
[0122] Then, the programme loader memorized to the interior RAM 3 eliminates the 
field where the data which replace the data memorized by the flash ROM memorized 
to the exterior RAM 6 at least are memorized, and writes the data memorized to the 
exterior RAM 6 in the predetermined block of a flash ROM 2. After writing is 
completed, an output terminal 5 is controlled, the write enable terminal 4 is set as the 
condition which cannot rewrite a flash ROM 2, and a boot loader ends rewriting 
_processing_o.Ldelivery and_ajflashJ3QM 2 for a .cpntrjDLtpJthe program memorized by 
the flash ROM 2 after that. It is carried out in jumping to the address with which 
activation is started by the initial state of the programs specifically memorized by the 
flash ROM 2. 

[0123] The physical address acquisition procedure of the programme loader file of 
step S17 in the flow chart of drawing 5 mentioned above and step S18 and a ROM 
data file is explained using the file system processing hierarchy of drawing 1 . 
[0124] In drawing 1 , a continuous cluster number is first acquired from the cluster 
number and FAT of a directory to a head of the application process layer 60 in the 
address file processing section 65 to the 1st. The cluster number obtained by the 1st 
processing is changed into the 2nd by referring to the physical address table 67 to a 
physical address. Thereby, the physical address of a desired programme loader file 
and a ROM data file is acquirable. Thus, the physical address is computed from the 
cluster number of the logical address. 

[0125] As the file system hierarchy of [FAT structure] drawing 1 explained, file 
management processing will be performed by FAT. That is, with Personal Digital 
Assistant 20 of a configuration of having been shown in drawing 2 , in order to realize 
record playback which is the data store and read-out to the tabular memory 7, the file 
memory location management by FAT will be referred to with the demand by the 
application process, logic-physical address conversion further mentioned above will 
be performed, and actual access will be performed. Here, the structure of FAT is 
explained. 

[0126] The outline of the management structure by FAT is shown. In addition, in this 
example, although FAT and a logic-physical address translation table will be stored in 
the tabular memory 15, FAT structure turns into management structure within tabular 
memory. 

[0127] And FAT management structure consists of the copy of a partition table, a free 
area, a boot sector, and FAT and FAT, a root directory, and a data area, a data area — 
a cluster 2 and a cluster 3 — although unit data are shown as .... it becomes 1 data 
unit which this cluster is a management unit and is treated by FAT. Although cluster 
size is generally made into 4 K bytes as standard by FAT, this cluster size can take 
the magnitude of the exponentiation of two among 512 bytes - 32 K bytes. 



[0128] Although one block is made into 8 K bytes or 1 6 K bytes by the tabular memory 
of this example as mentioned above, the cluster which treats by FAT in the case of 
the tabular memory 15 made, into 1 block = 8 K bytes is made into 8 K bytes. Moreover, 
the cluster which'trsats by FAT in the case of the tabular memory 1 made into 1 block 
= 16 K bytes is made into 16 K bytes. That is, 8 K bytes or 16 K bytes are a data unit 
on FAT management, and it considers as one data unit as a block by tabular memory. 
Therefore, cluster size which will be treated by FAT if it sees from tabular memory = it 
becomes the block size of the tabular memory. For this reason, suppose that it thinks 
—as a block~=-cluster_for simplification_about-the_explanation. aftenthis_example._ 
[0129] and — as a block number — x — although it was indicated as ... (x+m -1), 
(x+m), (x+m +1), and ... (x+m +2), the various data which build FAT structure, for 
example in each block in this way will be memorized. In addition, each information is 
not necessarily memorized in fact by each block which continues physically in this 
way. 

[0130] In FAT structure, the head of a FAT partition and the address of termination 
which are made into a maximum of 2 G bytes are first described by the partition table. 
Magnitude, cluster size, the size of each field, etc. are described as the exception of 
the so-called 12bitFAT(s) and 16bitFAT, and FAT structure by the boot area. 
[0131] A copy is described by the field which FAT serves as a table showing the link 
structure of the cluster which constitutes each file so that it may mention later, and 
continues about FAT. A file name, a head cluster number, and various attributes are 
described by the root directory. 32 bytes per file of these description is used. 
[0132] [The file structure of tabular memory] 

The file structure memorized by a [directory configuration], next tabular memory is 
explained. The example of a directory configuration is shown first, as mentioned above, 
as main data which can be treated by tabular memory, it is reproduced from CDs, MD, 
etc., such as audio data, such as a video data, still picture data, and a speech, and data 
for music, — high, although there are tone quality audio data, data for control, etc. As 
directory structure, from a root directory to for this reason, VOICE (the directory for 
speeches) DCIM (directory for still pictures), MOxxxxnn (directory for animations), 
AVCTL (directory for control), and HIFI (directory for music) are allotted. 
[0133] Suppose that the file of being audio data (speech data) is described in detail 
especially in this example. As a subdirectory of Directory VOICE, an order file 
(ORDER.MSF), an additional information management file (INFO.MSF), a folder 
(FOLDER1, FOLDER2 ...), etc. are formed. Moreover, for example in a folder, the files 
(file name 98120100.MSV etc.) of the speech data which are actual audio data are 
formed. 

[0134] The DS of a [speech data file] speech data file is shown. A speech data file is 
constituted including a format frame (FORMAT FRAME), the TOC frame (TOC 
FRAME), a title frame (TITLEFRAME), a manufacturer frame (MAKER FRAME), an 



author frame (AUTHOR FRAME), a space frame (SPACE FRAME), and a data frame 
(DATA FRAME). However, a speech data file will be constituted by the format frame 
(FORMATFRAME) which it is arbitrary to prepare a title frame (TITLE FRAME), a 
manufacturer frame (MAKERFRAME), and an author frame (AUTHOR FRAME), and 
was fundamentally enclosed with the thick frame, the TOC frame (TOC FRAME), a 
space frame (SPACE FRAME), and the data frame (DATA FRAME). 
[0135] A format frame serves as fundamental management information of the speech 
data file concerned, and the class of codec etc. is shown. The TOC frame serves as 
-management information _ showing the array condition of each frame of the speech 
data file concerned. That is, the frame structure of a speech data file is identified by 
description of the TOC frame. A data frame serves as a field where actual speech 
data are stored. Although a space frame is mentioned later in detail, it is made into 
intact area and functions for a setup of a reserve field in case this is expansion of the 
TOC frame, and the playback improper area in a file. 

[0136] In such each frame, two or more data frames and space frames may exist in 
the same file. However, a data frame and frames other than a space frame are set to 
one in the same file. Moreover, a format frame is surely arranged at the head of a file. 
And the TOC frame is arranged just behind a format frame. The title frame which is a 
frame which was mentioned above, and which is not indispensable, a manufacturer 
frame, and an author frame are collectively arranged after the TOC frame. These will 
be arranged at the sequence that Frame ID is small. Moreover, a space frame is surely 
arranged at the degree of the list of a frame which is not indispensable. 
[0137] Moreover, let the data area which is not reproduced be a space frame in the 
cluster in which the division point is included at the time of DEBAIDO processing of a 
speech data file. That is, when the location in the middle of a certain cluster is made 
into a dividing point, in the file of the second half by division, the head of speech data 
serves as a dividing point of the cluster. To the last, although the data which must not 
reproduce the dividing point earlier data in the cluster will be contained in this way 
since the smallest unit of a file serves as a cluster, the part is made not to be 
reproduced as a space frame. 

[0138] moreover, the result of division of a speech data file, and joint processing — 
two space frames — ** — it can become the situation which becomes each other 
When two space frames which become each other such exist, it is summarized to one 
space frame. That is, it is made to specifically be managed with the TOC frame as one 
space frame. 

[0139] As mentioned above, although the flash ROM rewriting actuation by the 
Personal Digital Assistant as a gestalt of operation and tabular memory, and these has 
been described, this invention is not limited to these configurations and actuation. 
Although rewriting processing of the ROM data for the writing of the audio data file 
whose main data are voice data as audio data, or a voice data file, read-out, and 



elimination was especially mentioned as the example in the system using tabular 
memory in the gestalt of operation, as mentioned above, in the system using tabular 
memory, image data files, such as audio data files, such as a music data file, and an 
animation data filfe, etc. can be treated in addition to a voice data file. And actuation of 
the microcomputer of Personal Digital Assistant 20 can be stabilized by rewriting 
processing of ROiyi data being performed about this audio data file and an image data 
file as well as the above. 

[0140] Thus, a FAT filesystem is used as a file system. Use a flash memory through a 

-desorption -device~as ( -a-record-medium,-and_it-has__the-function which records or 

reproduces the stream data which are audio data, such as a speech and music. In the 
Personal Digital Assistant which has the microcomputer which can rewrite ROM data 
Without disassembling a microcomputer in any way, it can become possible to rewrite 
ROM data, stabilization of actuation of the microcomputer of Personal Digital 
Assistant 20 can be attained, and improvement in the operability at the time of 
renewal of ROM data and repair and maintainability can be aimed at. 
[0141] In addition, in ****, that all it is a FAT or FAT filesystem top mean the file 
management system in the nonvolatile memory which constitutes tabular memory, 
moreover, as a record medium applied to the Personal Digital Assistant of the gestalt 
of this operation Not as the thing limited to tabular memory like drawing 2 but as a 
solid-state memory medium made into other appearance configurations for example, 
[ memory module / a memory chip, a memory card, ] Siemens, SanDisk, Hitachi, 
Motorola, NEC, MultiMediaCard (MMC) which Nokia advocates, Toshiba, Matsushita, 
SD memory card (SD[Secure Digital] Memory Card) that SanDisk advocates or a PC 
card, etc. may be used. 

[0142] Moreover, a format of the file system explained until now is not limited to a 
FAT filesystem, either, other file systems may be used, and it actually responds, for 
example and a convention of the details etc. may be changed. Furthermore, it is not 
limited to what also mentioned the variation of flash memory capacity above. Of 
course, the memory device of the storage of the gestalt of this operation may not be 
restricted to a flash memory, but other memory devices and a rewritable compact disk 
are sufficient as it. 

[0143] Moreover, all the functions for enabling rewriting of the flash ROM 2 which is 
the nonvolatile memory in this invention are not supplied from the tabular memory 7, 
but you may make it supply a part of function for enabling rewriting of a flash ROM 2 
from the tabular memory 7. 
[0144] 

[Effect of the Invention] The record medium which memorized the rewriting program 
which the Personal Digital Assistant equipment of this invention is formed possible 
[ desorption ] to a body, and performs rewriting of program data, Since it had a 
discharge means to control to rewrite at the time of wearing of a record medium, to 



rewrite to a control means based on a program, and to cancel the rewriting prohibition 
condition of a prohibition means once [ at least ] The function for enabling rewriting of 
program data By [ which were memorized to the record medium ] rewriting and 
preparing into a program, this rewriting program is read into a control means. The 
rewriting prohibition condition of program data is canceled for the first time, and it is 
controlled by the rewritable condition. By this rewriting program Since rewriting of 
program data can be performed by writing new program data in the interior of a body 
by the control means, It becomes possible [ without disassembling the microcomputer 
— as-a-control-means in any- way ] to rewrite program data. The effectiveness that 
stabilization of actuation of the microcomputer of a Personal Digital Assistant can be 
attained, and improvement in the operability at the time of renewal of program data 

and repair and maintainability can be aimed at is done so. 

i 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the file system processing hierarchy of the 
gestalt of operation. 

[Drawing 2] It is drawing showing the configuration of the Personal Digital Assistant of 
the gestalt of operation, and tabular memory. 

[Drawing 3] It is drawing showing the microcomputer of the gestalt of operation, and 
the data flow between tabular memory. 

[Drawing 4] It is the flow chart which shows flash ROM rewriting actuation of the 
gestalt of operation. 

[Drawing 5] It is the flow chart which shows creation actuation of the required data of 
the gestalt of operation. 

[Drawing 6] It is drawing showing the configuration of the physical address file of the 
gestalt of operation. 

[Drawing 7] It is drawing showing the example of the header data of the gestalt of 
operation, and drawing 7 A is the header data of the file for discernment, in the case of 
loading from a personal computer, drawing 7 B is the header data of the file for 
discernment, and, in the case of loading from tabular memory, drawing 7 C and drawing 
7 D are the header data of a programme loader file and a ROM data file. 
[Drawing 8] It is drawing showing the data storage condition inside the tabular memory 
the program which rewrites the flash ROM of the gestalt of operation was 
remembered to be. 
[Description of Notations] 

1 .... A microcomputer, 2 .. A flash ROM, 3 .. Interior RAM 4 .... A write enable terminal, 



5 .. An output terminal, 6 .. Exterior RAM 7 .... Tabular memory, 8 .. The file for tabular 
memory discernment for loaders, 9 .. Programme loader file, 10 .... A programme loader 
address file, 11 .. ROM address file, 12 .... A ROM data-address file, 13 A desorption 
device, 14 .. Jumper, 20 .... A Personal Digital Assistant (body of a set), 40 .. A header, 
41 .. Physical address, 50-.... Discernment data, 51 .. A tooth space, pagination per 
52..block, 53 .... Discernment data, 54 .. A tooth space, pagination per 55..block, 56 [ .. 
Physical block-address data, 60 / .. An application process layer, 65 / .. The address 
file processing section, 67 / .. A physical address table (RAM) 56 / .. Physical address 
— write-in- processing section,-! .... Discernment-data, 57 — A file name, 58 .. A tooth 
space, 59 
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19] «3J&B 1 7lBtt<085««lf*fc*^T, 
ttfi**f % 2 ©ffiBf- * tfKSS tl5^2 cD&BE 
ItitnUR 2 03, ffi&g 1 8K*©ie»MM*»c:l3^T, 

±ess i ©GHf-^A^B^^ns^ i.©ffiBE®*wg 

Iff- * #|E8 £ nsgiix- *IE»ffitt*ffl*. * C 

£%&&£? zMsmmfto 

[0 001] 

-#©jg§T£. ±IB^Mt::g)ifini^^fs®(®<*A>P>«*& 
[0 0 0 2] 

tlfcv-r >7 a 3 > If a — £ tc*5i/->T{i, T'n L.*fe 
*ft-rSROMf r -^tS«fli'J7^77'y->a.^ ; &Ui:L 

fiEO^* g LT 7 9 -y * * V lcfE«£ nfc^ 

tc -> 'j t >vmm-( ~y $ - 7 x - t. *^ntc mf x . >"J 

7;Hl««rfflt/^TnSPOSfrai*SHA^ R OMf-^ 
[0 0 0 3]-figlc, cn6«ffiiB*n J f»«llElRl±Ofc«> 
^■T^^^lcfe^^HT-fe^fcto, l^jSoT§^tc# 

T^BrtSi5<OSgBSKT^-l:XPlflE*«^»cLT*5W^T 

IIW^^Hlc <fc 0 ff -5 «k -5 ic-T 5 c i: (cfc 0 , 8SK8B 
fca— tf-tc «t L^^'Sc iftc J; o T fc^o T R OMf 

[0004] gfc, g»*fflo^try—>3>atBT- 

50 ti, ROMf- ^<DB*»AfflOCD-ROMftif«r-f 
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5 

try- i/ 3 >^gtc^» u t , mai^^ t r y tr 
y- > 3 >mm k e ttWy a y y a d - y- tc £ 

y try-: v a y «c^ffl-r sy-^oMif^oM/s^rff •? 

J: 3 IC LTi/^Co 

[0 0 0 5] f:fc. ^>*^*<y HcD^-^-^BT- 
(is ^Rtffrfcfc'fV^-V-y hya h3/m7 h-7 

5vni^77*y^6LAN (Local Are 
a Network) ^^TdbtDfa ^=>K^mfz\c 
ji*P L/c 0 T £ ^ic^-^-^BFWcJfoT -y 

T-t— /<— €> R O Mr- 2 ©»£^;L 7 r -Y /l^l/— 
[0 0 0 6] ^P)tc, jfi^, mz.l,£75>-y~>3.* ; eV% 

*y-£, mm?-*, *-y^*y-£&£S:fsifT* 

€ £ <): 3 ict % *><Dmm.-& t\X^ So 

[000 7] 

BCOmMWlHlSSO^O^^^T 3/c46tC, t-t*XY> 

W-lfX/P/U^H TSB^fi? L TfT o tz 0 , 
a-y- g p, yyo ?7 A<DSfrB!!*. =&fT 3 Jf"&T-& o 

[0 0 0 8] m^©£^LT^&l-^^4£5f^B 

ic &gj£{c J; -p T R 0 M =r- $ <D% z. *ft 3 7° a 9 

[0 0 0 9] C©<£?&H{MemSt?£:*'Jfflb/c 
fettv-X-rAtcfci^-Oi, IBtl Lfc 7 yfMcjcj-r -5 5Q 

s*s»** < fx 3 c twenti^. ^yx-tftem^ 
^rtT'co^r-r^saaofcfetc^sct^sy-^^i!! • 

[0 0 10] cnCSLT, ^<d±a?L/cR OMf- 
$moy?a<f : 7l*<Dm%mmi.. 77^yXfAcL 
TFAT (File Allocation Tabl 
e) *ffiJil,T^«fcto, f2§S«#*/rLTROMy- 
^«rv^^D3>ei— *K8#3&t?RSU:k R OMf- 
*#F ATa§©7r^;l^>xyAfcLTlE$£nTl/>S 
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6 ■ 

t R OMf-?©3 fcr-tfi!fijT'$)So LrfpL&y 5, 
SHWPtt, F A TH©J:fc&M*818i©77 

-y ;i/->x-r i**Mffi-? 5 *5>gy & 5 fc46, ie^y- £ © 

[00 1 1] mWmcii, 7 ; ?-yi/3.**:V'\<DV!imWl 

Tt-txicmm-rzrzttxDVamT ku^l fat^ 

t*mktztz&<Dmmmw7 kuxe»t-7;1/^ 
^<t<5aa-rs^y£^c:?nT</^„ $e.»c, f 

A TT'li, f r -^^±»*5rftBT»**Ea«M**lW«Ji: 

%fif 3 -i?-^^ $>57^-y->a.^*U^r^ffl-r«>Klc{i, 
F ATT-OS£&^g5l<l;:*fLT, 7^-yv-a^t«J± 

[00 12] Sfc-7r^->XTAcU, FAT* 
«fflLTV>S«^ jl^(iy-^S#jA*tD^tC 77 
i , ;l/«r^-y>LT7 r -^*S*iiA,T'i/^< «aay£>S 

ic^r^y, c<om-^<oms(oP ! j^mmtvxii.. 777 

y- ^ oSfH* fc»4— gp?B**ff 3707^0X777* 
50 *3j:tf F A T 7 7-C;l''>Xf i,A^fflt«il7 

Kl/Xt777->a^t'J O^aWMlfKIT'feS^aT 

Ku-xi: *a»y-7"/i/t <t t> * if ottBM 

ofco *(B»W«C©«fed«:EateJCi:T» ngp^B* 
[0 0 13] 

[HafcABa-rsfctto^a] *^%b««s y-^»^ 
^BF*9gi5tciett ? nt i>§ y- ^ *H«T-ri. tz vxowift 
40 y-*«^»Btcs»ry-^%te^-r§/cii) 

C7'ny*7Af-^il > Mff y- ^M7"D^7Af- 

tifcisii^<*ys^sitg*y-^*^B«ct5^T, « 

mmwic mmztitz y- ^ s^sBfcM^y- 

-r 5 /c 46 7 o y v a y— ^ y is* & £ n r iBti £ ti 5 

tmstix^zmz mmmsth. ^m^mcxmmm 
50 flj^&Hte'jy-^Jb^disnfcie^fctt, ^tn^nfc^ 



-4- 



7 

fcSifrx- * *m&m itf- # msiinffioiR 2 co 

h£BW£:LT^So 

[0 0 14] ek*K*Wtt, 7*-*«»B6Brt8WcE 

-n,>sct «r«gu-r a N8>j # t mm s ft x- * 

tti S ft fc»SiJ-r - * tcSo'i >T y p y 9 Ar-^ *| B» 
!«{t^6K^a , r»E*aLX'r y '8M*W£ftfc:/ 

[0 0 15] Hlc#JHfeWH\ ft«*ftS-r— *»8Ktt 
Brtffifc IHiB 2 ft T 1 > S * *MSrt" S it »©JE»r t 

BteMifx— £ *r*E3M"r SfcWyn^Af-^ IE 

asfts^Dd^Ax-^iEfirattfc. Mf-^w 
x- * #i2» s ft a isgijx- * teass«c 4: * fctea 

[00 16] COidftaHBRBBStBte^fttfaTO* 

ftt\ «D«)T»J»#ia:<0»#Sl*a±«lB«r»l»br» 
*»itplft««*cW»*ft. c<0»#»*:/n$^<Mc 

[0 0 17] fip-B*56MTti, ^fflSfccfc£.7n^A 
[0 0 18] 



(5) WBB2 001-1 8 8 686 

tiNHfiiB£&B(i* * U te»LT 7 7^)V<DWMM 

[0019] [««**yott*»tt] $t\ *ffyoiB 

SBO^^U *0J£LTte> cWt'J 
i?i:LT77y>'a^ : E: l J (Flash Memor 
y) *m^6ft*feO"P«*o 

[0 0 2 0] K#03EffiT«3^6iacaBftlfc^»T«*tf 
70 9fflOlt««r«F.O«8^F»A^J«SftTfe-!?, COS^gP 

■ ttO^FffiTJfnjO^fiPtt^ePfcSftSo CC0«^g|5 

#><Dk<D£&So £&lcj£ffifflSfc:«\ IE«rt§<Z>KiB£ 
[0 0 2 1] [fi«^*y^7*-7y hi 

So B 1 teiftfJ^te. 7r^;l/v'Xf.A5iiIPgIi:l 
Ttt, 7ZfV*—i >b >%mm6 OOTfc, JUffifc, 77 

;i/«a»aB 6 1 , mmr k uxjb 6 2 . »i7 k u 

X16 3, ^y^^UT^-trX/l 6 4<M3**ft 
So coKBTti, 7r>f;i/«affiilB6 r*^fc«>s 

FAT (File Allocation Tabl 
e) £&S C *fc, LOHfr6#fr**3lc, *«C07 

5«&tf«A«ftT<^*#. cftfco^Ttt«3S"rSo 

[0022] wic. ^sgcofgffiTti, zyu^a 

$ *IB«Lfc R O Mr- * 7 7 <0\s<DT V L-X^^c 
<D&m<DXt)m / t%:'n5 ^t\C^OThU7s7T^Jl(0 

X16 4lc3ot>T^tt6ft£^gT KUXS^ii^fiaS 
SP6 6tCcfcO»IT Kl^XOS^ii^MT*5ftSo 

So 

[0 0 2 3] iiOcfc-ptc. 7 KbX7r-T;l/^fltc4oi^ 

50 Ttt, 7 7 6 K ' MII7 H l/Xi 6 2 13 
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FAT7T>r^i/x^Aoasit*«ia«ri&s 

fSS7 FUXfcflWlT' FlxX ^OT FUXS*i*fT«5 7 
7-<;l/*>XfA«:ffl^tRAM7?«filcjnSfti7 Fix 

[0 0 2 4] #^]&<DJg*gT*&, tttc, M«nic«^v 
X77-<;l/«M PHOT % * - #*TF S ft 3 c tc <£ 

t>7t * frmm*fflt&?z7 vis*? t * frism&fLG 5 

tc£9, jtSfcttSTFUX-r-^ ^6 7£:#E8LTSt 
7 -Y ;1/<D8IH7 F UX #JS-f U ±<0 

«jarFux*axt#LT, ^*uuz/\>a-&<Dmt£ 

7^tx«f3ci:ic^^7 p D^AD-^-7rY;i/ 
[0 0 2 5] S:*3, m& J r-~$7T^Jl£rclZm£.'r- 

—>a>9&mme o, :7 7^;i/e*ia&gyB6 k ti*i7 

FUX16 2, »I7F1/X16 3, 77y^a^t'J 
[0 0 2 6] H«I«-r-**iS] ««^^UrtOl5« 

*>M±* 1 -tr^^VhfefcD 4MBs£Wi8MB£L 

[0 0 2 7] ^lt, COl-bW^hS:, 
t^SSlOf- #*{2i:LT8 K BXte 1 6KBICJ: 
DE#J£«fc-Mc£n£o SB'J^LT. 1*4^:/ Mi 5 
1 2^D^^tcE^je>nSCh^e>, 7n*y^nfc:o^ 
Tte v n = 5 11 tZftZC £tc&3 0 {§U 75y*> 
^^eUT*&, tf5iWW^aix'J7Tfe5f^ 7 

[0 0 2 8] M?n§7P7^0-n©9^ JfeSBO 
U llfglCte^ft^D-y^OftSI*^ 20^D7* 
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JO 

[0 0 2 9] 1 ; ^0 — mtCcfc 9#»JS 
tl^o 5 1 2MYK0f-^x'J7 

i: 1 FOTCSSBcfcOftS, 5 2 8 (= 5 1,2+1 

6) ;Wh08SSk?ft8o'4fc\ Jtfiffl^lRifitco 

70 Ji, 1 7xnyJ?(Dmmtf8 K B©»*tett 1 6^->\ 
1 6 K B<D*grtCfcJ;3 2-^— v^&So 
[0 0 3 0] CCD£-3£\ -^O^^rttO^— i^tagliu 
±tE7- h 7w £ a-f7o >y * 4: T*«ilT**S 0 

20 Z>o 

[0 0 3 1] 9m<D7-h-7uvi7&s ^-v'OlCfcfL 

ffi«i:LTTFUX«:^-rtB«^*ttStiSo ^ 
— ^2Ju«C I S/ I D I (Card Informa 
tion Structure/Identify D 
rive Information) £\,^t>ft%im 
tS*fi^ti^o 2^>#>(D7- h7Dy^i, 7-h7P7 

[0 0 3 2] [«J37 F UXRt«iar F bX<D«fc§;] 
[0 0 3 3] ^7D7^lC»LTiiil7 FUXjWS 

[0 0 3 4] llT\ ^-r— £©feil£nT^& 

[0 0 3 5] fit, H37FUXI*, yoyirtML 

57Kl/7fc^n5o f LT, COB17KUX^ f£ 
art"* F A T 7 r Y;l/^Xf AWJfflt S 7 K UX ? 

[0 0 3 6] CCT% ±IB«JB^6, *I7Kl/XIC« 
50 t»J077^>XfAT*i^ IWIC^D'y ^tC^LTB 
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tl£o 

[0 0 3 7] f Lt> x-^HSfWOttffiTttMllTfiSO. 
»17 FUX«c»JELTlr\fcHa7 KUXtf, H£r£ft 

fcf - >ma*hft7Dy* (D^m&vvnmr f u 

Xtc^-r^<fc«5tc, M37 FUXfcoi^TOgH^T 
[0 0 3 8] »17 FUXte7n^lC*tLT 

i:SS7FUXT'$5i:^5i:i:tfT't5o 
[0 0 3 9] c45j:5*7ny *<ox7y7ffl3#fffr 

[0 0 4 0] fit, COI£lcift37FUX*±iE<D«fc 
fij3b^§ J: 5 tC^nTt, F'A"Tfr6ttHI— OTKUX 

[0041] afe, aa-r.*Mia-»a7 F Kux«»'r 

[0 0 4 2] [ii-»17 F UXS*f-7;W ±fS 
nSC£T\ fti7 FUXi:lfti7 KUXOWffittaft 

14117 K l/X8ftr^7;l/« F A Ttf#8Rt5 c i:T% 
F A T^mmLTzmmT FU^tC*H£-rSttUI7 FUX 

tfts^n, c<o«f^«nfc%a7 Fux*Ccfco^n 

§ 7 n >y \z 7 * -t X-t 5 £ £ pJtfctc * S fe Otfe 

[0043] mm-wsr Kuxaj«>-^i/o«5ewj 

«S7a7*CWlT, »»Sh5o iW\ 7U7^ 
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72 

7/l/£LTfiJ9ST£>nS 0 77^>a^tU 
# 4 MBOgiT'fen« 1 V h 

s&sr- yjisom® t & s c 

[0 0 4 4] £jTc, #J*_tf S'.a^-t'JtfSM B(D 

ffl(0ii-»17 Fl/X««f-.7;l/fc UT*JD ST 6 

n^^-^o, lfcjn*, cntc^<^— v2, 3^2 

70 7;bhLTfJ9ST£nSC£tc&S 0 

[0 0 4 5] WBk -7^^^ii^^&UcDgfi^±i*P^lS 

7Fuxa*7 L -7;i/owoarai«^«K£snri/^< 

C£tC&S 0 fit, i^l2 8MB©^I5:tt§ 
5fl!$TO^-^#»g-%g7 FU 
So ^T, 1 2 8MB08i0777*>a^* 

[0 0 4 6] l-fe^WFfcfc D©IW-*17 Fl/ X 

-*x'J7?:j£ffflLTSUi/^o.O$D, 1 
<D-r-*xD7&5 1 2/W FT*&£C£:^6, 102 
4 (=512X2) F^SBBStiTi/^o 

[0047] ccx\ y^^iy=L v nm t mm-va 

117 FUxa*r— 7;l/0-9-^Xi:OBB«S:lttMbri3 

1-«II7 Fl^X^x-7;l/O^^X(4 2^->>^0 
1 0 2 K- OSD 1 K B £&So fct, 777 

a 1 F ic&rzZ 4 MBOS«7?ttlt 

J1-WI7 FUXg*r— 7;l/« 1 KB^Xi:^: 
So Sfc. 777^^t'JOgitf2tW>F[C$ 
S 8 M B T(41iJi-W17 F U*2»'r-77Wi 4 ^ 
-vlC£fcS2 K Bh&So 
[0 0 4 8] £/c. 777^^^'J©Sltfl 6MB 
20 4 87D7^=4tW>hOtOT^ 

40 m-mmr Fuxasjx-^/wis^-^cfcfe* 4 k 

B, 1 0 2 4 7n^^ = 2-fe^ r ^>'FOfe^TCi:ifta- 
i!7 Fl/X^fif- 7/Wi4^-^fcfcfc£2 K B h 

[0 0 4 9] fit, 777^a^ : tUO§I^4't^ 
^ > F fcfcfc* 32MB T'li»I-»17 F UX^f 
-77l/&8^— S^Cfcfc* 4KB. 777^^^^ 

SStf 8-tr^Whtcfe/cS 6 4MB T*«:ii&S-%If 7 

0, 77 7'>a^€';©§ltfi^l 6-ty^VhtC 
50 fefcS 1 2 8MBTttMfa-WS7FL/X«Si7 : —7;l/ 



IS 

3 2^—is\ZhtcZ> 1 6KB i:^c 

[0050] amm ««*W«k * y ^s^i 
tv^o ccomicTKinzy f##2 o y 7 £ 

[00 51] -b*y F#i*2 0*V tB*^*y 7 tc 

£s ^Xr-^^t-fV*f-^, CD (Com 
pact Disc) WD (Mini Disc T 
M) tS**6W£Sn**-5 r^*x- 

[0052] wwofBiSfbofcto, if-^ 

[0 0 5 3] t7h*f*2 0«him SR-b-; 
h*{*2 0^»KpI«*c««Sti*3B[Bi««|l 3*<fll* 

en, c<omm.mmi 3idtastite««>«*y 7t, 

[0 0 5 4] Sfc, CcD-fe^y F#<*2 Ofctt, «*tf, 

7 * >tc i 0 iRSStlfcX tf-^rV 4^-$/ a >^ 

ItfclTDSP (Digital Signal P 
r o c e s s o r) te»LT#*ft*n* 0 D S PTCi, 

1 ICWtef 5o V>f {rD3yfe!a-> 1 14, COl£ 

[0 0 5 5] Ste. ^*D3>i; a — * Hi, 
*U TfcfEa^+lT^*:*-^*^— ***X FY > 

-^%ds ptc«*&*rso Dspm «^^n/c-r- 

[0 0 5 6] Sfc, vC*uz2>\!zl-2 lit. «5*F 
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fc, WtfS^tU 7lc»LTtSSL<tt»±IO 

[0 0 5 7] CCT% *jtaSOJB!BT?tt, ^^P3> 
Mf : -^77^l/^rIB1I'r^7^^->cLR0M2 fftl 

>f;I/*IEttfr*'rt»R AM3k, 777->aROM2i: 

-7T-T /I/* - «f W *C IBIfr S»»RAM64Wt» 

[0 0 5 8] C£>«fc-Mc, 77y^R0M2OtS» 
^«ffi*#-rS^^P3>tTa-* 1 &77\yS/a R 
OM 2 <D»*«*<0pTS*'n- F*x7 F ©8Mgi: LTfrJ 
WT h>f*-^Wira t 4*«l*T^*o *?* tie 
£>7 Y F^r*— ^l/iS? 4 £m> F o-/W-£fc*Mcv 
30 ^^any^a-^offl^s^^-Si 4lc 

*o»«snt^t, »*(49>rh>r*-:/n«f.4* 

»*»**±tttt»c»J«!LTt^*o lCT\ aj*iB?5 
«r»#fl*RrilE«»*cW»bT, 75«r>aR0M2O 
h*<*2 0iO77^>a R0M2(DR0Mf-^tC(i: 
[0 0 5 9] *H«i©JBJ»T*«\ ^ffljRK:**^^ 

mi 4^it7Y F>r*-:/;i/^ 4 *»***. rtik 

«JB^*iJ»LT, 77 y R OM 2 ©it»^%Rlffi 

ic-r*fc«)0««« % ' ««**y 7teiE«bfcV7 F7 

x7^^a-;l/T«?n§7 p n^7AP-^0*ic 
Htf**-5tcbfeo c<D7u #5 Ixu— fa 

46 T 5 F >f TVWF 4 ©»#»**ittt»&»R* 

50 ^"-tCcfcD, frf:4ROMf-^77^1/S:777^a 
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[0 0 6 0] £>c. *SI«iOJBjBTtt. fi«^*»J7i 

ff/fca»JIHfflO^n«f9A7 f -**IB1ibfcR0M 
f-^77^;V 1 1 tmiW^tlTl^o 

[0 0 6 i] £tc. *««io»tt"ett, ^s«#lfMMB 

7Y;V9^3<]:r/ROMf- £ 7r^;H l*riH«bTl/V. 

8Awe»ntt^o i 

[0 0 6 2] c^-Mc. ««^^eu 7tco-^— fflffi 
^ h#f*2 0fflijT*«a:<S«^ ; eU 7ffliJlc7n^A 

5S^*»2 ocomas^^^^^c^tciBBgt-^v-r 

[0 0 6 3] *H«iO^J»T«±. «tt^*U7tC 

te:/n^AD---# w -:7r-f;U9(D7 Fl'XfcffiWLfc" 
7 P D^7^D-^7Fl/X77^;M Oh, ROMf 
-^77^;U l^FUX^IEWLfcROM-r--^ 

Fi/X77^;n 2 ktffiy6ntt^o 

[0 0 6 4] £CT\ 7 P P^7AD-^7 FU 

777-Y;M 0*J:tfROMf-^7Kl/X77-Y;H 
2 o»I7 F ti&#liWT<D <k "5 tc LTtTfrn 

ftfcilfR AM±tCfeST Fl/X^«f-7;l/6 7 £18 
W\ »^SPOT FUX7r>T;b04aa«:Mi6 , r«*-* < 

T^Dnyifa^ Ottfig t b TSIS* *l* 7 F 
7 7-f;l/«liiei5 6 5 »C<kO, H^>^^II7 FUXf-7 
;b6 7^lT^7 p ny7i,D-^77>i'^ 
iffROMf-^77^Wii7 FUX(C*H£-T5 7 
7"r>a^^Ui^l7 Kl/XtafLT, 

Mf-^7 7^^17 FUX<0»*5i^«rfT-5o 
[0 0 6 5] &*5, H*Lft^»flF«lz:U\ -b^F*i* 

WFJcjCCfcBfEOWWfflaSr^RTSo IMErtSi: 
7*. 77^;H^ 7 7>f;Wlfl£»^ ffl*«^* 



(9) WMffl 2 0 0 1 - 1 8 8 6 8 6 

7(5 

[0 0 6 6] &:Jb\ B2tc^f Hr-y F*f*2 0O«^fi 

[0 0 6 7] *K/B3*»>IWOW*R«t*. 

70 £ 1 lC(i777-^iROM2 £R AM 3 t&ffiZ-ZtlT 

l:77'r>aROM2*77'y>'aROMAi:77'r> 
i R OM B IC^dLti^ntl^o LfrLChttft 

[0 0 6 8] tBbW^'J 7tC^B2(C^$nTl/^> r q 

l/X77^H0, 7xnif91**—ir—7T<<JU9+ R 
20 OMf- £7 FUX77^7l/l 2s ROMf-^77^ 
;U1 l ktf*nftiB«?tiT^So 
[0 0 6 9] fijWttffifcLTttv^^nn^bra-* 1 
(0777J/aROM»C tt«ffi©i&iOM<0*JW 7 P D >7 ^ A 
#K«*nT*5*K RMASfcttMflBIftlWOMIi^D 

[0 0 7 0] V-f^DHVtf jl — 9 1 O77*r>aR0 

m a ic ti 7 ^ > y > a r o m b teHis* nrt^safigiiip 

fi^^^0^y^^^A^S^^^^/'ci6(01S«^ : e , ; 7tc 

30 8U£> St^SfcfeO^n^AhLTOyay^A 
n-^-7 F 7^MU'ic ^Aa-^ 

[0 0 7 1 3 *«f*««*2 0U:fllgiJ77>f;l/8. 
y7AP-^7Fl/777^M0, yn^AD- 
J-7 7^;b9, ROMf-^7FUX77^H 2, 

ROMf^77^w i fc^n-rnistianTi^ 

7*««sn*fci:t»c, yp^7AW7 
^f- h o«sw A* £ n£ £ T7 R O M A tCfS 

40 t^nf;f^7p^7AP-^ 1 5*iifTS-n*o s 

1S7 P P^7AP-^- 1 5tt. (1) Ocfc^tCtg^^^r 
ij 7^»I7 FUXT*7*-feXL*^6WgiJ77^;l/8 

«gU7r-f;U8*^asn*i:aaE»» 

«««B5K2 0fc«»SnTl^*«tt**y 7fctt* At*?* 
1S$HfiS*2 oov^^oaytfn-^ l ftmcmfbti 
/-:77-r>a R OMtClBtiSnT^^SiJftl^D^^A* 

[0 0 7 2] aigij7r>f;l/8 3&«*m*ti*k«»7a^ 
50 7AD-M5li> (2) ©^SMRtt^U 7<DI*i 
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7Kl/X77^i/l O^ffl^WklS^P^AP 
-^-1 5ti, (3) <0&o\iC?u#' ; 51*u--?--T)r 

(4) <0<fc9tC»^«nrc7 , HUX^6^ , P« r ^AP- 
^-9*v^*ppy£:i— * l ortSMcKtt 6*iTi^ 
SR AM3U1P— F-TSo 

[0 0 7 3] t^T^/P ^7AP-^- 9tf R-AM3 
M3±»cB58Snfeyo^7AD-y" 1 6tc$ijgU£:jg 

— 1 6<0g|fi : BflJfiSifi^^^>^ , rS^*v>r^P3 
ytfn-£ 1 IcHfT^^r^C hfc^r^o 
[0 0 7 4] ||?T»J»fll«rt#fcR.AM3±oyp^A 

p-^i6(i, (5) ©±*3te««**y iit^mr 

Kl/XT7^-feXLTR0M7 Kl/Z7-7^;l/*'!J , -f' 
■T^o R AM3Wp^P-^- 1 6ii, (6) 

5 lc R OMr — Y \s7^7 T 4 )\/ 1 2A^ttiSn 
5i:ROMf~^7Fl/X77^H 2tcft£oT (7) 

5 U 7MROMf-^77^ 1 l£r 

7**xiTK*iiihSttWBf-# l 4*, v 

^prnytfa — £l O^^^^a ROMBW^yf 

7 ^ >y a R O M B \ C S # & A, T*l * < o 
[0 0 7 5] «*^^U 7tcfS1t^nfcROMf r -^7 

* 1 O79-yS':iR0MBlcr^T»t&$n£>£:R A 
M3tClB1S^tlTl/^^P^AP-^- 1 6 (is v-T 

^p3>e3L-^*w^^^5-rxKi{t%'rs«k'5Jc{?!i 

xJfR E S E T***Slf5tT77y'>aR 0M2lcfB 

»*nft 2 o*»w-r*yp^A3V«ift 

■r§«j;5lc^pjyifa-* l *»JW-T5o 
[0 0 7 6] 7^^D3>^ 1 [^-y^y^X 
T'p^AEt^t?* 5Ci:tc«J;t) R AM 3±lcf2tgsn 

[0 0 7 7] t777^aR0Mft^ll^7P- 
f-^-h] 04O7^^>:xROM»ffgi*.fjMt 

tt^y 7tcfBH^nrc7 p p^^AD-^-^7'-r;L/9 

^5j:0ROMf-^77^yH l^TROMf-^ 
[0 0 7 8] 0 4tC*5t^T, 777^aROMff^ 
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^-ffl«tt^ ; eu«9J7r-f;l/8tfiH18*tiT^*^g 
tt, p-^-ffltg^^^eu^S'J^r^^stc, 

^^•J^iEI(D7 P uy7Af-^ftMffloyDy7 
AP-^-77>fyl'9fc < i;D*R0Mf-^77^H 1 

[0 0 7 9] fti7Hl/X7 7^;V«JS*Tx 

70 "To H6kH3WT. ±$L/c%^T FUXtc<fc£7^y 

^ 4 o ^§ £ F UX/Htc 7p *y * Oft; 

-4o^tt*snfe6, cnte"ttJS*aw«7Fu*4. 

l^ro#*r§o CtO<fc-5lcbTRfTMO!feiaZFUXtc^ 
LT7^tX^f^tl§o 

[0 0 8 0] mi A, 07 B. mi ClC KB'J.7 r>f;b 
20 cEK^y ^— r— *OCT*^"To 3^P ^7AP-^"-7 T 7 
^;l/9^o £ fctfROMf»^77^;M lOP-KSSi: 
LT, 8»«««**WlC>r>?-7x-7*ftLT^ 

- y -jvi/ n > if n - * tfJSI&S nt^- V p > bf a. 

^ytfjRttsnTts^^ufrsa-F-rsw^fctfs 

So 

[008 i] b7aic*5^t. /«— vwp> tfa— ^ 

fr&©D-F<D*^fctt. ISB'J^-^SO^LT, AB 
C DEF MEMSTICK PROGRAM LO 
50 ADER LOAD F R OM P C tfEHStU 

-X5 1 iCffi^T 1 yp»v*»ft»)OiHtt®«*^'r^ 

[0 0 8 2] 07 BlC*3^T, i^t'JA^OP-H 
cOif^tCti. BtBU-r-^ 53i: IT, ABC DEF 
MEMSTICK PROGRAM LOADER L 
OAD FROM MStffe«S*U X^-X5 4 Kile 
i^T l 7p >y ^fefc 0 Ol5»ffiW*^-r^— >*» 55i: 
IT 1 6*<KSS*lSo 

[0 0 8 3] C<D*3*MgU?fcLT<D^-yif— x-* 

[0 0 8 4] #tc, XT7^S2T% v^^anytfa 

— £ 1 fi, V7h')x7 : ev ? j-;l/i:lT7 p P^7AP 
-?-<DT Kl/X77^^fe§yD^7AP-^7 
KI/X7 7-T/M 0*St*iitfo ^f*W£«. mi tc*5 
^TBttBLfcJ:?fc:. Hffl«S^*3V>T, RAM±tc% 
I7KL/Xf-^6 7^> mt^<DTY\s7.7T 

^)V<o^m^m^^^-tmTzn^ch\z^ k>t f 

50 l/X77>f«IMW§^^P^>^^-^ 1 <D 
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m&tLTnmztxzr fu*7:t>owb3«6 sic* 

0, m%\cmW7 FUXf-7;l/6 7*#5HLTffi5g<D 
7 p if 5 A D — 7 r >f ;V<QI#J17 KI/XIC J* JBi" & 

»*i&*«ia»6 6tc<fc 7tc*fLT7^-fc 

*2 OCO^-r^DZiytfi-^ 1 tt, FAT*0*«« 70 
CO 0 8 5] Xfy^S 3T% ^anvtfn-* 1 

m 3 ±k:**ii€y 0 SttWfcte. v^n.^vt^-* 

^■feXLT, V7 h^xT^rv^ — IT^D^A 
u-5r-^f2li?tifcyD^AD-^-7r^;l/9«r 
i^ttlU, rt»R.AM3±OBr^fiB«*c»#iitr 0 20 
[0 0 8 6] 07CtC s yD^7AD-^-77^ 

£5 6£LT,ABC DEFMEMSTICK P 
ROGRAM LOADER^ieH^n, 7:r^;l/£,5 
7iiLTromdata. da t*«tE»**U X^— X 
5 8»CjKv^T%a^oy ^ZFUX-r— i' 59tbT0 
X00A3, 0X003F, 0xFFFF*1^n 

[0 0 8 7] Xf 77 P S4T% ^ ^ ^7 — 9 \ 

R0Mf-^7r^;l/O7Fl/X7 7^^tfe§R 30 
OMf-^7Fl/X7 7^H 2«rBt*5ityo 

R AM±tc^iiZ FUX««f-7;b6 7 «:88W\ *ff 

§c^l:J:t)7Fl/777^ ;Waa* BHifi-T £ v ^ a 
uz/\z=l—$ i oa'figfcLTHSiSft*? 7 Fl/X7r^ 

;WQ.II8P6 5lc£tK mt>lCR hM±.<OVm.T FUXt 
- 701/ 6 7 «r#HS L T 3t^<D ROMf-^77^ ;l/<Olft 

it f ixx tc wis-r & 7 ^ v */ zl * * y ±(ommr f u 

3R«n*»317 FL/XS#Ji^Sa5 6 6 tC <fc 0 * 

7FUX7 7^;^»I7FbXOff^«79o C 
<0R0Mf-^7KUX77^;H 2 C £IC 

£ 0 s StflHIl «*8* 2 0 Offlftii* v> ^an^lfa- 
* 1 tt, F ATf^iS^yn^AOTt^g 

[0 0 8 8] 4*5, ±$Lfc7 P D^An-#-7r-r 
;l/9*3iy^uy7AD-^-7FUX77^H 0 
teL F AT7r^;b^X-rA±tCfBiS?tiTV>^CDT% 50 
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fcf:i-£ 1 ti. 'R OMf-* ^SBISSnfc R O.Mf-* 
77^/M 1 *ng!5R AM6±lC^&ty 0 SttWic " 
ti. 7^^D3>ei-^lH ROMf-^77^ 
1 10»I7FUXf-^*fflt^ ffi«^^';7oie 
ttSSttSrT^-teXLT, ROMf-*^Efi?nftRO 
Mf-^77^H 1*K*111LT, ^35RAM6±0) 

[0 0 8 9] 07 CtC, ROMf-^77^^7^ 
-/r- #000*5^0' H7Clc*5l^T % 6 
kLT, ABC DEF MEMSTICK PROG 
RAM LO AD E RtflEHStU 77^/l/*5 7tl 
Tromdata. dat ^fe^^n. X^— X 5 8 tc 
ffi.^X%m*7uy>7T FbXf-^ 59^lTOxOO 
A3, 0X003F, 0XFFFF^fei^tl§o 

[0 0 9 0] Xt-^7 p S6T% T-T ^UZi^e^ — £ 1 
«\ rtg|5R AM±OyD^7AD-^-^lt§o ft 
W^cte. ^^anyt^-* l rtSPR A.Mlc*S 

[0 0 9 1 ] Xf7^S 7T\ v-r^ar3>en-i? 1 

[0 0 9 2] C£><fc?tCUT, 777->aROM2^i 
AD-^-^^^PH^tfa"^ 1 GQrtgJSR AM 3(D 

*icR3M£$n-t\ infers 4 

[0 0 9 3] Xf 77S8T% v-Y ^un>tfn — * 1 
tt* ^SPR AM±OR0Mf- £ 7 7"f fr&tfo 
ftftfi^cte. v-r>7un vtr^L— ^ l ti, 34nf5 R A M 6 
ffitt Ife R O Mr - *47 7 7 R O M 2 # 5i 

[0 0 9 4] CCD£5tcLT, ^D^AD— ^— tcj: 
f/c^ROMf-^77'l'W777'>aROM2 

[0 0 9 5] K^f-^Mi^7P-ft- 
h] &lc> ^5Oi2>S4f r --^^16^0D7n— ^ J f — 
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r-f/l/9, R0Mf-*7rV;H i s 7d^7Ad- 
>f ;l/ 1 2 * WB«S* fctt / <-v > tr a - * ft £ 
[0 0 9 6] HSICfi^T; *flsrt«ra*iw&L 

fi*fit:7t-v^ h^ft#ffl«»te««LT*Hft 
x-^H?r^*rS J: 9 «BH(tr &o lb 
[00 9 7] Xf77 P S 1 2T\ «tt**U*/<-y-f 

[0 0 9 8] Xf7 7S 1 3T\ 7o^7An-^7 

tcte, «««U F A 7^;l/^X 

-rAffllC^*- h-f&CtK&O. FAT77^1/ 

i/xxA±tc^«)M-y^;i/3>vf^--^±T^^^n 

[0 0 9 9] H7CtC, •7u?^JUu-ft—7 7"f)\s<D 
^\7^-f-^^j^to El 7 ClCfcl^T, MgU-r— 
^56ilU, ABC DEF MEMSTICK P 
ROGRAM LOADERtflEttStU 77^*5 
7 hit r omd a t a. d a t A^IHS^n. X<^— X 
5 8tC^T»17n^7 K^f-^ 5 9 £LT0 
X00A3. 0X0 0 3 F, 0 x F F F F^lESi^n 30 

So 

[0 100] Xf77 P S14t\ ROMf-^77-l';l/ 
*C7*-V*y h-rSChJCiD, FAT77^/l/v/Xf 

a± k ^ y -jvi/n v tf ^ - * _bTffoa ^n/cRO 
*7r^;l/*»*fc€rcfc#"C#*o 

[0 1 0 1 ] 13 7 CtC, ROMf-^7 7^1/^7^ 40 
r-x— ^OfRI^-To 13 7 Ctc&V^T, BSgiJ-r— £5 6 
£LT, ABC DEF MEMSTICK PROG 
RAM LOADER#Ktt<**U 77^/^5 7^1 
Tromdata. dat ^SHS^tl. X^— X 5 8 tc 
«^T»i7P *y £ 7 K bZf-^ 5 9 t IT 0 x 0 0 
A3, 0X003F, 0 x F F F F#8E»S4a5 0 

[0 1 0 2] Xf7yS 1 5T\ fi^^eu^^vt 
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ftM 2001-188686 
22 

[0 10 3] Xf7^S 1 6T\ UflMIBklTn-^- 

^6tc^L/c, »ffl7 KUX7 7^;M#/£tc:fci,>T, ^ 
4 0<D{4@tC, fi?IJ*tf, 07AtC^;Lfc. I8SII7 
T'fJl/tD'^y jf—-T~-& £ LT. /<— y-Jvl/raytfa — 
^^60D-HOS^:tt, «gU-r-£5 0i:LT, A 
BC DEF, MEMSTICK PROGRAM L 
OADER LOADFROM PCtflBKn, 
-X5 1 tcMl^T 1 7D^^fcfc»)^IE«Sa«**-r^ 
-^5 2 fcUT3 2^ISS^tl^o £/c> B7BICJ5 

53t LT. ABC D E F^M EMSTICK PR 
OGRAM LOADER LOAD FROM. MS 

tfKtssn,- x^-xs 4tc^r 1 yqy^&fctxo 
[0104] xr^ys 1 7*c4oi/^T. mmm^r? 

D^7AD-^-77^;W.FUX77^;l'S:Mt 
«IC*3^T\ fcttLlX R AMrttC%|I17 FW- 7VI/ 

mb-rz^*2*3>Va—* 1 ©affile* ^risgis 

n57KUX7r^;bffi3ffi6 5fc<fc!K Br&fc»37 
Fl/Xr-^6 7^#ilTBT^ya>7 7Ao-^ 

6 6lc<fc!)«tt^y 7 izttLXT ZtX&fi? C tic 
£ t> T'n ^7^0-^-7 t -Y;l/©%37 K 1/XOlt 

[0 10 5] Xf7^Sl 8lC:fcl>T, ffflaglCTR 
OMf-^77^7Fl/X77^^M , r§o S 

V>T, fcfc*l£R AMrti:tH7Fl/Xf-y;l/6 7 5: 

aw T^ns c tick k> r v uxyr^jvmm^mt^t 

KUX7r-Y;WQSBP65tcJ;0. ffi*>lc^JI7 Kl^X 
■r— 7VI/6 7miLTR[T^ROMf- ^77^0 
fi*17 KbXtcm^£7^y^;^y±©%Ji7 H 

TH«*ti4«a7 KU^«#ii*«iaW6 6*c«t DIE 
«^t'J 7fcfcfLT7*-trX*fT 5 C£lc£ 0 ROMf 

[0 10 6] ^c0 8«rffll/^TBI2^*5i/^TV>f £-nn 
ytfx-£ 1 tcrtiEfftl/c:77^2/aROM2lcffi«S 

7rtsp<DR0M(cias^tifcx-£^%aya 

^y£7 Fl/X^lt^lTV^c 

[0107] mscD^mf^y^y FUXO0 x 0 0 0 
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[0 10 8] mscD^m^Uy^T KlxXOO x 0 0 5 

nn^o cniis azofi^tu 7rt*ciH»stiT 

l/^R0Mf^7KW77^1 2T'Mo 
[0 10 9] 08Qii7Dy^7 H1/XO0X 0 0 A 
2ICBB7 D^D^7AD-^-7 FUX77^ff 

[0 1 1 0] 08©»17D7^7FUX©Ox 

0 0 4 1 im2<Dttti)i**V 7rtlCiB«SnT<^£:fn 

[0 1 1 1 ] 0 8d»I7P7^7 x 0 0 A 
3 £ 0 x 0 0 3 FtCf£ii2nTl^£-r-^te> 0 2 <D*g 

«*^ey 7rttcfen^nTi/^ROM7 :? -^^7'-<;b 1 
[0112] «»it««*2 0teWJ6nfcv>r*D3 

>tf^-£ 1 tc^I?^n/c7^^^^R0M2^fB1t^ 
OM 2 k:E*Stit^*ya f^IxWWKD&m&fi?? 

[0 113] ceoyny^AS^O^ii^TO^n^ 
2*ttB8fcjRL;fc«tt**y 7WW7D7^7K1/ 

ffi?n^f-^OFiiSe&:@7 B^L/c£5%n — 
* - ffl«tt ^ ^ y HB4 7 r 4 ;l/ 8 T? fc § c £*vr v 

xooo4*R*fflLfti:t^ »»snrc««^*y 

1 JcrtjKSnfc^^^^a ROM 2 tcIBtt^ nfc^u^ 

UXO0x0 00 4O7o7^?:i*aiLfti:t^ A 
BC DEF MEMS T I CKPROGR AM LO 
ADER LOAD FROM MS (D&^JUtfSSB 

a~^-7r^^R0MT r -^77'-Y;b^IBii^n 

[o i i 4] n-^-ffltR«y^ey«gij7T^;i/8tf« 

St. i^T7 s D^7i,D-^-7 KI/X77><;1/ 1 0 
fcR0Mf-^7KbX77^H 2*foVi*tVftfr 

[0 115] Mtemcte, »17P7^7FUX0X0 
0 0 0^6«H»c7D'y^«:R*aLTV>#7 r Dy5i*o 
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^*-7Fl/X7 7^;H0T^nif, ABC DEF 
MEMSTICK PROGRAM LOADER » 
loader, dat (D^&WBU'ZtlT^&m 7 D 
^tB^-r«7ny^*«ig'rSo Sfc, ROMf-^7 
Fl/X7 7-f;H 2T'fetlH ABC DEF MEM 
STICK PROGRAM LOADER r o m d 
a t a . dat 0£^JtflBS£ftT^£B7 C MB 

[0 116] H8O < fc'5fc-r-^^|BSSnT0^SJi'&- 

tat, ymrfuvtr fuxoo x o o 5 2^*5^x7" 
p^7i.o-^-7Fux77^;i/^tn^n\ 

P7^7 KL'XCDO x 0 0 A 2 td&l^T R 
Fl/X7 7^WttHJ?tl5o 

[0 117] 7n^7An-^-7 FUX7r^H 0 

n-^-7 7 FUX77^/H Ofr&ffitt^y 7 tcfgSg 
?nT^5777^aROM2*ff»AS^D^7A 

T*&ntf"0 7 DO«II7D7*7 Fl/Xf-^7 3 cOffi 
20 1^60X004 1 #*r*fflfctt#tti*n*o 

[0 11 8] v^unvb?^-* 1 «0 x 0 0 4 l £ 
^mfa 7^7F bXlcS^T«tM * y 7 <D 0 x 
0 0 4 l^)7n7^^?>7 , D^7AD-^-77^M 
K*U3UTrtfflR AM3tcfB«S-££o /P«AD- 
Fl/X7 7-f;V 1 0*>£>0 x 0 0 4 1 (07n7^ 

fc«< ^D^7AD-^-77^;l/tf««^^ , J 7tCfB 

S*nTV^A^S^**'Jg'J , rSfc«)»cH7 V<DW£7u 
y£7 KU'X-r-^ 7 3 ©ffiH*^6*0*ai/n v >?T 

it? £14 0 x F F F FWft»»i7n7*7Fl/ 

XO x 0 0 4 1 \CM< 7u??I±U—<$f—7 7'CjVtfm 

[0 119] ^tcv^^nnvtf a— ^ l tettasftfc 
ROMf-^7 FUX37;P'OWpSH7 CO»17D7 
»7Fl/X5 9 *tt#til LTI?UO»I7d 7^7FU 

x^LtoxooA3^ffi^n^o K*ai^nfe«i 

W7uy*;T FUXO x 0 0 A 3 tegcJl/^Tv^ * nn 
1 H\ 'fi«^ty7 0«i7D7>7Fl/X 
0 x 0 0 A 3<07P7*^& 1 s t ROM Data 
40 «K*tf] LTtt^ttWB* 2 0 tCiStt 6tlfc*M»R A M 
6&cfSH£-ti:£o tt^Tv-^nnvtra — # l I* 0 7 
CflDROMf-#7Fl/X77^Wftl7P7*7F 
1/Xf-^ 5 9^6 2iBO«I7D7*7 FUX£L 

t o x o o 3 f *R*th-ro R*ai^tifc«iar d >y * 

7 KbXOO x 0 0 3 FlcloVTV^^unyea- 
* 1 tt«tt**y 7«17P7^7F.l/X0x 0 0 3 
FA^2nd ROM Dat a^l7P7^^M^ffi 
LT^S5R AM6lcfB«£-££o IlC^jD^yifa 
1 ii07 COROMf- £7 FUX77-Y )]/<OVm 
50 7D7^7Fl/Xf-^5 9fr5*0»17D^7F 
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UX^LTOXFFFF V fe & $ *Wi&m? <L 

*©Ift#fflbffi3*»7"r'*o» ' 
[0 12 0] yp^7AD-^ r 7r^9^ROMf 
1 (0ftl : fnO7 7^WWR AM3 

R 0 M 2 tcE1i*nTV^S«iRois«*fT5 7o A 

>ob*WFrs J: o u:iw«i**rt»R am 3 icistsstt 

R A M 3 KfBffiS nfe^P ^ A n- $r- OHfTlBftfiffi" 
[0 12 1] *ftOWW«*»fcrt«R AM3*C|Btg* 

[0 12 2] Si^TrtSPR AM3teIBtt*ttfc7ny5 20 

juo-£-&, ^>a<fct^epRAM6fciE«*tife7 

v >y R OMtcfBH^tiTV^-r-^^rg^^S-r 

1t^nTl^x--^^^^^>'3.R0M2cDmS^ r O»y 

8lt7^ h^*-7;WB?4%77y^aR0M2O 

— W\ :75y^aROM2lCiHtt*ftT^5:7P^A 
U 77^>aROM2 0t»ffiI*87 

[0123] m\<o7T^)\/i/7sTi±vm$&m*m^ 

1 7*>&XSXtv7S 1 80^P^7i*o-^-77^ 

[0124] il K*5^T, H HC, 7 K UX7 

T>T7l/«ia»6 5lCte^T, 77 P 'J^->3>©I16 
O^fV b^ HJfr&ftBH<D*^X*S*f*5<J:tf F AT 40 
fr6I«tS*7^*it*ffifff5o ^2 til, *1(0 

lc£D. RfffilO7 p P^An-^-7r-Y;l/43<fca : R0 
;1/<0%UI7 F b X Scfc^t'g 
§o C<D<fc3lCbT, iI7Hl/X0^7X^#^P) 

[0 12 5] [F AT«ig] Bl077>f^>7fAB 
/I t»K W bfccfcSfc:, 77^ rt/ WaUfflStt F A T tc £ 0 
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Ba##RH StU S&fc±»bfciiSH«I7KUXg 
^MT^nT^O7 7 ^'tzx^T^n^ci:tc^^ 0 c 
CT\ F AT<0«jiJCO(/>T»iWbT*3<o ' 
[0 1 26] FATIci5(fiia©«i«:^to ft 
43, *WTtt F A TRt«H-fti7 F l/7«»f-7 
M*mtt**:V 1 SftlCfemZflZCtlZtjiZti^ FA 

[0 12 7] ^LT, FATfflBKfitt, TVS'g 
y-h-fe^^, FAT, FAT 
One-. ;V—'bv*4l''ZhV. r—Zffi&frtof&Zo 
^X£2, ^7X^3 • • • bT 

liT'$t)TFATT'$^lf-^fi^j:§o — flStC F 

*>\ i!0^7X^^Xii5 1 2/WF-3 2.K/Wh 

[0128] *«o««^^ym ±3a5bfc*9ic 1 

o^7n -y ^^8 K^-T hXte 1 6 K/W h £^n£ 
tf, 1 7 d 7 » = 8 W h i: ?n^fi«^ t 'J l 5 O 
Jf£ii, F A TT*ft^7X?li 8 K/W h i: StiSo 

if^te, FATT«^7^(il6K/Wbi:^tl 
£o IP'S* 8K/WhXttl 6K/Wh#F ATWM± 
TOf-*#ffit'«0, ^oWtyt'07P'y*t: 
U<Oloof-^»tti:Sti5o «e^T««^^U^ 
5#4Uf. F A T-efttetlS *7X* U->f X= J t(Qfi« 

[0 12 9] fU7P7^fy/^ltx • • • (x 
+ rn— 1 ) x (x+m) , (x-hm+l) , (x+m + 
2) • • • t7^l>rct>\ m*-ttC<D&*>lc&7ay{7lc 

£icft3 0 ft*s* jlKHctt^fbfecojcifcHiaWk: 

[0 13 0] F ATWitlcfc^T. SfV*— rf^3> 
«*2G^hi:*n«FAM-f^ 
^3>^5H^3»iS07FbXA^f5a?S*iT^5o 7- 
hflMWctt, ^frti>S 1 2 b i t F A T, 16bi IF 
ATOg'J^ FATSS^LT^^ ^X£+^ 
X\ ft««0*>TX4^^85»Sn*o 

[0 13 1] F AT&. '&7&?Z>£olC&7 7'fj\,%:ffi 

/cF ATtcot>T«3K<wS«^3tf--^i5xE*n5o ;l/ 
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[0 13 2] [fflR**:V<D-7'r*A'mmi 

^LTte, ;Whf-fW MJfrS* VOICE (xtf 
-^■ffl-r-r U£ h U) r DC I M OflUhWB-rV h 
■j) . MO x x x x n n (MMfRf J b U) . A V 
CTL (WWfflf^Wh'J) , HI FI (e*fflff>r 

[0 13 3] *«T*4* «p»c*— : r-f *-r— *"Cfc* 
(xtf-ff-« 07 7^/Wcov>Ti¥L<a?^Ti^ 
< LfcWo T-f h y V O I C E^7f-< 
HJfcLTtt, ^^7 7^;b (ORDER. MS 
F) , «JPlWBWl7T-r;l/ (INFO. MSF), 7 
(FOLDER 1 > FOLDER2 • • •) mtf 

98120100. MSVf) tfMJnSo 
[0 1 3 4] [Xlf-ff-#77>r;l/] xtf-^-r- 

7l/M\ 7^-V7h71/-A (FORMAT FRAM 
E) . TOC7 (TOC FRAME) , 94 b 

;l/7U-A (TITLEFRAME) % ^-^J-7l/- 
A (MAKER FRAME) . #-»)--7l/-A (A 
UTHOR FRAME) . X^-X7b-A (SPA 
CE FRAME) , f^7l/-A (DATA FR 
AME) *«/uT*«?n*. fib. *^h;b:7^-A 
(TITLE FRAME). ^-^-71/-/. (MA 
KERFRAME) . t-»-7U-A (AUTHOR 
FRAME) SrHtJSCfcttffatTfcO, S#tfHc 
*)»Ti9ft7*-Vy h7U-A (FORMAT 
FRAME) , TOC71/-/, (TOC FRAM 
E) , X^-X:7b-A (SPACE FRAME) . 
f-^7l/-A (DATA FRAME) tCcfc-pTXtf 

[0 13 5] 7t«V>yh7l/-A^ ^I^Xtf-f-r 
-?7 7^;l'OS*W4fiaifai:4 5, 3-f7^0 
ISf^^n^p TOC7U-A(t SSXtf-^-r 
-^77 ^;V^7 U-AO(BW*«*atSailHJi: 
o* DTOC7U-A©K»fc<fc*)X£— ^;r— 
> 7 7^ W7 U-LiifitfllfflSn*. 7-^7 W 

X-<-X7U-Ate, BL<tt»at*tf, MOX 
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[0 13 6] £(D&0%:&7l'-l*lCl3^r^ f-97 

U— A t X^— X7 Is- AfctH— 7 r-r;l4*3fc:Jft8tf@# 
«Ers.«*tfeSo /c/cU 7-^7U-AtX^X 
7b-A«^7l/-Alt III— 7r>Ol/rtK: 1 o£& 
5o 7t-V7 b7U-AM>f 77^W5ti 

tcKS^n^o fLTTO C7U— Ate7* — b7 

70 AT^§^^K;l/7l/-A, ^-*-7V-^ -9" 
-7b-Ate. TOC7U— AOfl^cSfcftTlESSri 
5o Ctif)^7 U-A I D*VjN£^je#£HE«;£ft&C 

i&f7^-X7U-A*«ISn«o 
[0 13 7] S/c, Xtf— ^-r— 97T^Jl(Ov"^^ F 

^x-^tf^SnSCfcfc&Stf, *<Dffi#tt, x^- 
X7l/-AhlTS4SnftW5lc«o 
[0 13 8] $fc, Xtf-^T f -^7T^;l>0^fiJ, m 

*«3$>is*. 2o^x^x7i/-^^^^9« 
X^-X7U- A^^E-rs^^i^ ^n^iocox-^ 

-X7l/-Atc*i:«)5o oSDSfrWlctts 1 OOX 
50 ^-X7 A i LT T 0 C 7 ATfiUtlS J: 5 

[0 13 9] IISISOJB!BfcUT©*»«ffl4«**5 

xnmc^r^r Steffi. **««cti6o««& 

t>Tti«tt^^U*ffli/>fe^XxAk:^>T^'r r --*^ 
t-f^tf-^^LTOWXf-^Tfe^t-f^ 
*7 f -^7r-f;l/Sfc«5}?>rX'r-*7 7'-<;l/(D«*ii 
^ R#ttiU JH*Ofc«>OR0M'r-#O»#«l*a 

> x r A T 1 a sB >f x 7 s - £ 7 r >f ;l/fcW , SSSx - # 
77^;VW-rVtf-^77^/k ifj!rr-£7 
7 ;l/lf OH«-r- * 7 r ^l/fc £ fc& 3 c £ 
&o *LTC©*— x^x— *7T>(/1\. Hf*^— * 

n 3 > if a - 5r oldflFtrSSJEftT? f§o 
[0 1 4 0] dCQcfc-ptCLT, 77^>XrAi: It 
FAT77^>XfA*ttfflLT, E»«{*fcbTBi 
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(16) 

[0141] ±y>iC:fcV>T, F A T±$>3 W£ F 

Sr^/S^ 3 * * U *5 3 -7 r -r ;l/BS ^ X 

Hfl^y«f*fc'bT**y**y:A * 
t'J^a- ;m-^ff!l^.if, Siemens, SanD 
i sk, 0:4, Motorolas NEC, Nokia 
(DffiRI-rSMu 1 t i M e d i a C a r d (MM C ) 
*s M£s ttTK SanDis k#ffi^-f £ SD^t'J 
£ — K (SD [Secure Digi tal] Mem 20 
ory Card) , $5HiPC^-K§tti^ 

[0 14 2] S/c. iin$T'ffiWU/'c7r>l';W>7fA 
FAT7r>T^>XfAk;ll)£$ft 

[o i 4 3] *«wfcfe»*^F»ait^*y-efe . 

§ !7 ^ 7'>aR O M-2 OS tftitSRj^cr £ fcVXDm 
[0 14 4] 

bTB»|nJflgfc:Rtt&*U yn^Af-^coifSx. 40 

kfe i 0»l»"r*J;5k:»JlHi'r*«PI»¥ai:*«l 
x.tc<DT\ 7n<f72*'T-*<DmZ&***J&lc-rzrc 

*fc»W*cfcU:«J:D, COftM7 P D^ , 7A«ffil 
¥&®*£R#3&3:*iT. TOT7 p a^7Af-^Of 
*»*.S±ttJB*«l»bT«#Bi*Rl««!B*cftiJSPS 
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< N if7/,f-^4it^§ c 4 0 , 

^tuuy^z.-? o»ffOffi^fc* 
03 C £tf T*#. 7 P D^7 A-r-^OSiBf^^S^^ 

[0SOffi#&I«W] 

[0 2] ||fflO«»(D*»fll«W**«fctf«tt>«tUO 

[03] HfiBOJgfi|0^>f ^an>e a— 

[04] ^1^1^77 7 R OMf f ^^.IM 

[05] nm<DBm<D ! &m*T-zcDtti£mtt*^'?y 
[0 6] ii^^io»i7 K1/X7 

[0 7] ^fficOfl^O'N^— f-^^/TNt0tfe 
tK 07 A filSB'Jffl 7r^f ;1/<D^\ y -r ^ £ D 
-y^;l/n>tfa— ^jd^Ou-FOl^ B7B(il' 

D-KOl^ H7C*5±ffH7Dttyoir7AO-jf 

-77^WJ;D'ROMf-^7r'<;^7^f- 

[08] **cOJg^07^y^aROM(D»*»^«:fT 
? ^0 ^7 ^E«Sn^«tt^ * U rtSBO-r-* OE 

1 V-t'^Dn^tf a — 2 777^aR0 

M. 3 rtSBRAM; 4 9>f ^WB?. 

5 tb^affi?, 6 ^g|5RAM, 7 1S«**r 

IK 8 D-^-ffl««>tty»giJffl7r>r;k 9- 

■••yny7i*D-^-77>f;K l 0 ya^AP 

-^-7Kl/77 7^/k 11 .R0M7KUX77 

-Ok 12 R0Mf^7FUX77^k 13- 

-1K*»R« 14 2 0 MWIftffi 

as* c-fe^ h#{*o , 4 o ^\*y^-, 4 1 mm. 

T KbX, 5 0 WgiJ-r-^ 5 1 X^-X, 5 

2 1 7ay?$>rc9<D'<-*: 5 3 MJU-r- 

5 4 X^— X> 5 5 l^DyWcDO^ 

-S^BU 5 6 lagij-r-*, 5 7 77^;l/«, 5 

8 X^-X, 5 9 WI7a7^7KL/Xr- 

5?, 6 0 7y^-ya >9BMM. 6 5 7 Kb 

X7r-r;l/ffiiig|5> 67 ftl7Fl/Xr-7/l/ (R 

AM), 5 6 fc37KUX»*&#JfiS», 
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